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ADDENDUM 


On October 22, 1980 the Metropolitan Transportation Commission (Commission) 
adopted the airport revisions to the Regional Transportation Plan and 


certified the EIR for the Regional Airport Plan. 


As a result of this action, 


the following have been incorporated in the Regional Airport Plan: 


Iie 


The recommendations from the North Bay Aviation Study--adopted by the 
Regional Airport Planning Committee on July 30, 1980--relating to the 
North Bay Airports are incorporated in the Regional Airport Plan. 


*Short Range Need* 


The North Bay should play a larger role in relieving general aviation 
traffic around the region's commercial airports in conjunction with 


capacity limitations where required. 


The primary reliever general aviation airport role should be shared 
by Hamilton AFB, Napa County, Sonoma County and Nut Tree airports, 


with local government permitting only compatible land use around 
these airports. 


Hamilton AFB and Napa County Airport have the greatest potential to 
relieve general aviation congestion around San Francisco and Oakland 
airports; Sonoma County and Nut Tree airports (Travis AFB is not 
available for reliever use) will provide relief by serving local 
training demand; and these four airports. should permanently be 
limited to general aviation. 


Funding priority in the North Bay shall be given to general aviation 
airports and their related access facilities serving a reliever role 
and having a full Instrument Landing System (ILS) that is compatible 
with at least.50% of the normal air traffic pattern. 


Responsible agencies look into management techniques at existing 
airports to control noise and improve capacity. An off-airport 


terminal in the North Bay could improve transit use to existing 
Airports s 


*Long Range Need* 


Review need for California Corridor service and/or regional airport 
(international and interstate airline service) at Travis AFB or a new 
airport in ten years, and encourage local government to permit only 
compatible land uses around Travis AFB. 


ene 


Objective 1.9 on page 26 is amended to read 


RAPC shall comment on any airport's expansion in that airport's 
permit process, especially as to the desirability of the project in 
relationship to regional airport needs and to the suitability of the 
Site of the expansion as compared to alternatives. 


Plan Implementation Policy 1.1 on page 26 is amended to read. 
The Regional Airport Plan (RAP) shall guide the Commission in its review 
of airport plans and development proposals. 


Plan Implementation Policy 1.5 on page 27 is deleted. 


Airport Noise Policy 1.5 on page 27 is amended to read 


Airport noise abatement plans shall specifically consider the need to 


mitigate loud single events, particularly those occurring in the late 
evening. 


Airport Noise Policy 1.8 on page 27 is amended to read 


Noise insulation and noise easements shall not be used as a means to 
achieve compliance with the State's noise standards for large new 
developments in proximity to existing or proposed airports. 


Airport Noise Policy 1.9 on page 27 is amended to read 


Legislation that would substantially delay the Federal compliance 
schedule for retirement of aircraft that do not meet FAR Part 36 
noise certification standards shall be opposed. 


. Airport Noise Policy 2.0 on page 28 is amended to read 

Air traffic routings and procedures shall place a high priority on 
reducing aircraft noise including “overflight" noise at higher 
altitudes. Changes in flight procedures that result in a shift in 


noise levels from one part of the Bay Area to another shall be 
coordinated with regional agencies and local jurisdictions. 


. Airport Noise Policy 2.1 on page 28 is deleted and Policy 2.2 becomes 2.1. 


ole 


10. Further, the Commission made the following edits to the North Bay Aviation 
Study Final Report (July, 1980): Page IV-51 is corrected to read 


Such federal concerns are just now being understood via experience 
learned at other airports... 

11. Page IV-61, paragraph 2, is amended to read 
There have been recent changes to local land use policies for 


Hamilton AFB resulting in incompatible residential development being 
located within noise impact boundaries and which provide for 


industrial/commercial development that is potentially incompatible 
from a safety standpoint. 
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I. INTRODUCTION 
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Background 


Air transportation provides a vital link between the San Francisco Bay 
Area and other parts of the country. Despite cyclical fluctuations, 
passenger and cargo traffic continues to increase. Additional demands 
on the regional airport system will present major challenges: the need 
to develop and finance new airport facilities, the need to minimize 
airport noise and air pollution, and the need to conserve energy. These 
challenges will require new ways to expand and operate airports and to 
manage the development of airline service. 


Because many issues concerning airport expansion are regional in nature, 
the Association of Bay Area Governments (ABAG) and the Metropolitan 
Transportation Commission (MIC) have prepared a plan to guide future 
aviation growth in the nine-county San Francisco Bay Area. 


Preparation of a regional airport plan began in the late 1960's. The 
Original Regional Airport System Study (RASS) was adopted in 1972 after 
extensive public hearings. Revisions were later made to the plan, 
particularly in the area of the demand forecasts. These revisions are 
currently incorporated in the Airport Element of MTC's Regional 


Transportation Plan and ABAG's Regional Plan. 


After several years, it became evident that the original plan needed to 
be updated. The Regional Airport Plan Update Program (RAPUP), conducted 
under the auspices of the ABAG/MTC Regional Airport Planning Committee 
(RAPC), was funded by the Federal Aviation Administration for this 
purpose. Included in the current planning program is a revised 
Environmental Impact Report for the recommended plan. 


Reasons for Revising the Plan 


The airport system plan needs to be revised to provide a more useful and 
effective policy tool for ABAG and MIC in making decisions concerning 
airport and airline service development. It needed to: 


@ reflect current information regarding aviation growth 


e clarify and emphasize various environmental issues, Such as 
noise, air quality, and energy conservation 


e reflect the results of recent airport planning studies 
including the OaklVand“Airport Master Plan, tne san 
Francisco/San Mateo Joint Land Use Study, and the San Jose 
Airport Master Plan and Vicinity Area Plan. 


The update study, therefore, focuses on these matters, giving particular 
attention to the development of policies that correctly reflect the 
regional agencies' role in airport planning. 


Effectiveness of Past Plans 

Despite the laudable goals in the regional plan, implementation of the 
policies and recommendations has proved difficult because it relies 
almost solely on the persuasive powers of the regional agencies to get 
airlines, airports, and Federal, State and local government to agree to 
the recommendations. The greatest drawback of past plans is that the 
policies have required compromises that are greater than any of the 
participants are willing to make. 

One of the major lessons to be learned from past experience is that a 
clear strategy is needed for relating policies with their method of 
implementation. Those policies that are readily agreeable to all 
agencies involved in airport planning can be implemented through 
cooperative methods. On the other hand, controversial policies that are 
not expected to gain cooperative support should have a clear statement 
as to how they could be carried out. 

What Will the Plan be Used For? 


The plan provides the policy by which ABAG and MIC make decisions in the 
following areas: 


is Conformance of Local Plans and Projects with the Regional Airport 
Plan 


e Airport Master Plans 
e Airport Land Use Commission Plans 
@ Local Government General Plans 
e Airport Development Projects 
@ Environmental Impact Reports 
® fauna Transportation Facilities and Services 
e Housing and Land Use Projects 
(bp State and Federal Actions Affecting Airport Development 
@ Allocation of Funds to Airports 
e Airline Routes/Adequacy of Service 
e Disposal of Military Airports 


e Variances from the State Airport Noise Standards 


os State and Federal Legislation Affecting fannore Planning 
e Airport and Airways Development Act (Funding) 
e Federal Aviation Act (Deregulation) ' 
e Airport Land Use Commission Rerornl 
@ California Transportation Plan Policies 
@ Federal Aviation Noise Policy 


e Federal Energy Policy 
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II. SUMMARY 
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In the late 1960's the Association of Bay Area Governments (ABAG) and 
the three regional airports began studying the need for future aviation 
facilities in the San Francisco Bay Area. The Regional Airport System 
Study (RASS) Committee was subsequently formed, consisting of an elected 
official from each of the nine Bay Area counties and representatives 
from the three airports. The purpose of the Committee was to develop 
policy and make final recommendations. Their work culminated in 1972 in 
an adopted plan. Additional work has taken place since that time to 
keep the plan current and to implement its recommendations. The 
inclusion of an aviation element in the Metropolitan Transportation 
Commission's (MTC) Regional Transportation Plan is now mandated by State 
law. 


The need for a regional overview of airport planning has long been 
apparent. The use of Bay Area airspace is already "managed" by a 
quasi-regional agency, in this case the Federal Aviation 
Administration's Terminal Radar Approach Control Facility, since 
aircraft operations at one airport interact with operations at other Bay 
Area airports. Several other factors are also relevant: 


e Airports in the Bay Area serve a broad regional demand for 
passenger and cargo service extending well beyond the 
immediate jurisdiction of the airport operators. 


e Noise from aircraft landings and takeoffs and from aircraft 
"overflights" affects a large number of Bay Area communities. 
Certain communities have borne the major effects of the 
growing regional demand for air transportation simply because 
they are located near the airports. 


e Emissions from aircraft and automobiles affect regional as 
well as local air quality. 


e Ground transportation improvements often involve coordination 
among more than one political jurisdiction. The programming 
of funds for highway and transit improvements takes place at 
the regional level. 


e Conservation of energy has emerged as a major goal in 
transportation planning. How new airline service is developed 
inethe region will shave-.a Significant impact on the 
consumption of transportation energy both on the ground and in 
the air. 


e Airport expansion has historically resulted in some filling of 
the Bay. Protection and enhancement of the Bay as one of the 
region's most significant environmental: resources is an 
important concern. 


The purpose of the current Regional Airport Plan Update Program (RAPUP) 
is to review each of the criteria used in developing the recommended 
airport system plan, to make the plan more explicit with respect to 
mitigating adverse environmental impacts, and to make the plan more 
USetul: for implementing reqional polticyes The: policies -and 
recommendations will be used to revise the Airport Element of the 


Metropolitan Transportation Commission's Regional Transportation Plan 
and the Association of Bay Area Government's Regional Pian. The Joint 
ABAG/MTC Regional Airport Planning Committee (RAPC), an advisory 
committee to ABAG and MIC, is responsible for guiding the study and 
formulating the final recommendations. 


The Regional Airport System 


Regional aviation demand is served by San Francisco, Oakland, and San 
Jose Airports. (See Figure II-1) 


CURRENT AIRPORT ACTIVITY LEVELS 


1979 Cargo** 


Airport Lg) Pevassengers? (Thousands of Tons) 
San Francisco International 22,600,000 485,000 
Oakland International 2,700,000 127100 
San Jose Municipal 3 ,600 ,000 10,900 
Regional Total 28,900,000 508 , 000 


*Excludes estimated "through" passengers 
**Includes air freight and air mail 


The San Francisco Bay Area is the fifth most active airport "hub" in the 
United States behind Chicago, New York, Atlanta, and Los Angeles. San 
Francisco Airport, the region's major airport, handles 78% of the 
passenger traffic and almost all of the air cargo. International 
service as well aS a significant portion of domestic service is located 
at San Francisco Airport. Private investment in passenger service 
facilivies, ainerart service facil it tes<and “air wcearga facilities 1s 
substantial. 


Oakland Airport's share of Bay Area passenger traffic averages between 
9% and 10%. Oakland's activity rose sharply in the late 1960's when 
intrastate carriers inaugurated new service in California markets. 
Between 1965 and 1969 there was also rapid growth in service to Europe 
and Hawaii by supplemental air carriers headquartered at Oakland. This 
service subsequently declined in the early 1970's as scheduled carriers 
introduced competing low group fares. Development of new interstate 
service has fluctuated with the economy and airline profitability. 


Figure Il-1 


BAY AREA AIRPORTS 
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2S POSSIBLE FUTURE AIRLINE SERVICE POINTS 


FOR CALIFORNIA CORRIDOR 


San Jose Airport's share of Bay Area passenger traffic is about 12% and 
has been gradually increasing on the strength of economic and population 
growth in the South Bay and new airline service. Like Oakland, San 
Jose's development received a major impetus in the late 1960's with the 
inauguration of new intrastate service. The airport has been somewhat 
more successful than Oakland Airport in attracting and retaining new 
interstate service. 


Overview 


The regional airport plan must meet a broad range of objectives. These 
include providing a convenient and safe air transportation system to 
Serve future demand as well as minimizing adverse effects of aviation 
growth such aS increased aircraft noise and air pollution. While the 
concept of a regionally planned air transportation system is attractive, 
the historic objective of dispersing airline service among the Bay Area 
airports has not been achieved, largely for economic reasons. Thus the 
environmental benefits of the regional plan, particularly with respect 
to noise reduction, have been indefinitely postponed. 


Other multiple-airport hubs across the country have experienced similar 
difficulties in fostering traffic development at underutilized airports. 
The reasons for this are discussed below. 


@ Magnitude of Private Investment - Existing and future financial 
commitments by vine dirimnes at San Francisco Airport are 
SUDSTANtI dle. —DUDITCatL fon Of SerVices and facilities at other 
airports increases airline costs. Airline policy, in general, is 
to develop new facilities when existing facilities become 
Saturated. Thus, the major expansion and modernization program 
under way at San Francisco will have a continuing impact on 
development at other Bay Area airports for a number of years. 


e Economics and Fuel - During periods of moderate economic growth and 
healthy airline profits, service has increased at Oakland and San 
Jose. During periods when fuel is scarce and the economic outlook 
worsens, marginal flights are cancelled in favor of concentration 
of service at larger airports. Continuing airline investment in 
bigger aircraft will also tend to concentrate service at the major 
hub airports where higher passenger loads can be obtained. 


e Regulation - The regulatory framework has not worked in favor of 
the regional plan. Extensive “co-terminal" and "hyphenated" 
authority existed for a number of years prior to the passage of the 
Airline Deregulation Act in 1978. Under this type of authority 
Oakland and San Jose were often listed on the same route 
certificate as San Francisco, and» service to San Francisco 
fulfilled an airline's obligation to serve the other Bay Area 
airports. 


e Regional Powers - Regional authority over the development of the 
airport system is restricted to the review of DOW EGS. LOT 
consistency with the regional airport plan. MITC statutes require a 
finding of consistency for a project to be approved. However, a 
fundamental problem is that regional actions influence facilities 
but not service. While building airport facilities can provide the 
potential for increased service, the construction of a new terminal 
at Oakland, for instance, will not itself produce any more service. 


Conversely, a restraint on development at San Francisco will not 
necessarily encourage passengers or airlines to use other airports; 
rather this condition may merely increase congestion and 
inconvenience to an intolerable level. Thus the use of facilities 
to manage growth is an imprecise method at best. (The statutory 
powers of the MIC have, however, been used to condition approval of 
airport funding applications when mitigation measures for noise, 
AIUD yon siiehace brat iC ewene cleat yorma Gk iG. Out 
inadequate.) 


In an attempt to develop better airline service at Oakland, the 
ABAG/MTC Regional Airport Planning Committee became a party to the 
Vakland Service: Gases —Initveted in April. 19/7. by the Port of 
Oakland, the service case requested the Civil Aeronautics Board 
(CAB) to grant new or improved service to Oakland in 22 specific 
markets and to suspend the "dormant" or unused authority of those 
carriers who were certificated to serve the Oakland markets but had 
not chosen to do so. The CAB responded by making the Oakland case 
a test case for a major change in regulatory policy called multiple 
permissive authority. Rather than selecting carriers for specific 
routes, all carriers who met the "fitness" criteria were presumed 
capable of service and were granted authority. 


While the major thrust of the Oakland case was to develop new 
authority specifically to Oakland, the subsequent passage of the 
Airline Deregulation Act of 1978 led to a broad reshuffling of 
corporate strategies and airline routes. This Act essentially 
eliminated many of the incentives for new carriers to "Fly 
Oakland," although it did contain a policy calling for development 
of satellite airports. 


e New Ideas - Under the sunset provisions of the Airline Deregulation 
Act, the CAB will gradually go out of business, first abandoning 
its authority over routes (in 1981) and then over fares (in 1982). 
This Act offers little opportunity to work through a regulatory 
framework to achieve regional objectives. 


Instead, other more contemporary strategies must be studied and 
tried. In its discussions with RAPC and the Bay Area airports, the 
CAB has supported the use of economic incentives to obtain overal| 
regional goals. For instance, airport fees could be set high at 
one airport and lower at another airport to promote the use of the 
underutllazed aiumpont. IntS approdcn would neqiinre, the 
renegotiation of existing airport/airline agreements to permit 
higher fees and/or charges. 


Another concept has to do with the "slotting" of traffic to one or more 
airports. Airline "slot" committees exist at certain congested airports 
in the country to allocate the use of airspace during critical hours of 
the day. This approach could be used on a regional scale to affect more 
efficient utilization of airport and airspace capacity and to reduce 
regional airport noise exposure. The method used to allocate airport 
Slots would be critical since both the CAB and the Federal Aviation 
Administration (FAA) have expressed concerns over systems that are 
discriminatory or anti-competitive or that place an undue burden on 
interstate commerce. 


One of the major issues that needs to be addressed is the institutional 
framework for implementing any of the strategies discussed above. In 
particular, actions by individual airport operators acting collectively 
for the benefit of the whole (read Bay Area) may be considered 
anti-competitive, while similar actions by an authority or district 
might be legally acceptable. 


The Study Approach 


The Committee's review of the regional airport plan focused on two 
principal areas of concern; the evaluation of future airport system 
alternatives, and the analysis of potential mitigation measures. An 
airport system alternative represents a Specific distribution or 
"allocation" of passenger traffic among the Bay Area airports for future 
years. An alternative defines the type of service at each airport, the 
location of passengers that use the airport, the number of aircraft 
flights, and the amount of surface traffic. These factors in turn are 
used to calculate regional effects associated with airport system 
capacity, airport noise levels, air pollution, and energy consumption. 
Mitigation measures for airport noise, air quality, and energy 
consumption were combined with different airport system alternatives 
(which have their own inherent "system" mitigation capabilities) to 
determine the effectiveness of existing and proposed regional policies. 


The formulation of airport alternatives for this study is the result of 
an evolutionary process that began in 1969 with the Regional Airport 
System Study (RASS). 


Current demand projections and past policy decisions limit the scope of 
the airport system alternatives that were reviewed. Two major 
assumptions have been made with respect to the development of the 
regional airport alternatives: 


1) Maximum use shall be made of existing airports in 
accommodating projected levels of demand. 


2) Development of a new regional airport in the Bay Area is 
not feasible because of the magnitude of the costs and 
the difficult environmental issues that would have to be 
faced. 


Several other developments have a bearing on the airport system 
alternatives. First, after several years of study, the City of San Jose 
dropped from further consideration the possibility of developing an 
entirely new airport to replace the existing air carrier facility. 
Second, MTC and Solano County completed a study.to determine the 
feasibility of joint civilian-military use of Travis AFB. Third, 
Hamilton AFB was declared surplus by the federal government in 1976 and 
is being disposed of by the General Services Administration for possible 
aviation use. 


Airport System Alternatives 


The major airport system alternatives evaluated for this Study are 
described below and shown in Figures I1-2 and II-3. 


e Alternative 1 - Existing Airport Shares. This alternative assumes 
that the current share of regional demand served by each airport 
will not change substantially in the future. 


e Alternative 2 - Airline Plan. This alternative assumes that 
traffic at San Francisco Airport would continue to grow until the 
Airport becomes saturated. The airlines would then start to 
develop Oakland Airport. 


e Alternative 3a - Regional Airport Plan. Under this alternative 
Oakland and San Jose Airports would handle a significantly larger 
Share of regional demand than at present. 


e Alternative 3b - Regional Airport Plan with North Bay Airport. 
This alternative is similar to 3a except that either Hamilton AFB, 
Sonoma County Airport, Napa County Airport, or Travis AFB is used 
to provide service for 1 to 2 million annual air passengers in the 
North Bay. This is the demand generated in the "California 
Corridor" between San Francisco and San Diego which generates 
around 40% of the Bay Area air traffic. 


@ Alternative 4a - San Jose Constrained. This and subsequent 
alternatives measure the impact of limiting traffic at San Jose 
Airport to 5.3 and 8 million annual passengers in 1987 and 1997. 
These levels are the levels proposed in the Airport Master Plan. 
In Alternative 4a overflow from San Jose Airport is accommodated at 
San Francisco Airport. 


@ Alternative 4b - San Jose Constrained. This alternative assumes 
that overflow from San Jose Airport is accommodated at Oakland 
Airport. 


e Alternative 4c - San Jose Constrained. This alternative assumes 
that regional demand is accommodated by expanding a North Bay 
Airport while constraining San Francisco and Oakland Airports to 
previously recognized policy limits. 
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Figure Il-2 


1987 AIR PASSENGER VOLUMES BY ALTERNATIVE 
(MILLIONS OF ANNUAL PASSENGERS) 
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e Alternative 4d - San Jose Constrained. In this alternative San 
Jose is constrained to 8.0 million annual passengers and there is 
no North Bay Airport. Traffic allocations to San Francisco and 
Qakland Airports are increased to accommodate regional demand. 


Aviation Forecasts 


e Airline deregulation, the rising cost of fuel, and general economic 
conditions will all have an effect on future air travel demand. 
The result of these forces will be that the demand for air travel 
will continue to increase but at slower rates than in the past. 
The number of passengers using Bay Area airports is projected to 
imerease from 29 million passengers in 1979 to 37-43 maliion 
passengers in 1987 and 45-56 million passengers in 1997. 


eo [her gateway positiionsof san brancisco: Airportein relation to 
developing nations around the Pacific Ocean will continue to be a 
major factor influencing growth in air freight. Air freight 
tonnage handled through Bay Area airports is projected to increase 
at an average annual rate of 6-8% throughout the forecast period. 


e The number of passengers carried per airline operation will also 
Steadily increase as airlines continue to add larger aircraft to 
their fleets and retire smaller and older aircraft. These aircraft 
will be quieter and more fuel-efficient than their predecessors. 
The number of takeoffs and landings by major airlines will increase 
at a much slower rate than the growth in air passengers. 


e The growth in operations by Third Level airlines could be dramatic. 
As airlines using larger aircraft pull out of smaller California 
cities, Third Level (also termed Commuter Airlines) will assume a 
larger role in "feeding" traffic into the major metropolitan area 
airports. 


Airport and Airspace Capacity 


@ The capacity of the runways at each airport--considering both air 
carrier and general aviation activity--was calculated to be: San 
Francisco Airport - 400,000 annual operations, Oakland South 
Airport - 184,000 annual operations, San Jose Airport - 770,000 
annual operations. Of this total capacity, the capacity available 
for air carrier use was estimated to be: San Francisco Airport - 
330,000 annual operations, Oakland South Airport - 1/0,000 annual 
operations, and San Jose Airport - 100,000 annual operations. 


e The total runway capacity available at the three Bay Area airports 
will be sufficient to handle projected 1997 demand; however, demand 
could exceed runway capacity at San Francisco Airport if traffic 
continues to be concentrated at this airport. Under these 
conditions delays at San Francisco for arriving and departing 
aircraft would be substantial. 


Slee 


e The capacity of the airspace was analyzed under several different 
conditions. A major constraint for the system occurs during the 8% 
of the year when the airports are operating under Instrument Flight 
Rules (IFR) weather--when the ceiling is below 1000 feet and 
visibility is below 3 miles. Under these conditions airspace 
capacity is reduced by half compared to normal visual flying 
conditions. 


e The effective capacity of the Bay Area airspace is increased and 
delays are minimized if traffic could be redistributed among Bay 
Area airports as recommended in the regional plan. However, even 
under the regional plan (Alternative 3b), airspace capacity would 
not be sufficient to handle peak period demands estimated for IFR 
weather in 1997. Methods to resolve this problem include managing 
demand through peak period quotas or surcharges, shifting a portion 
oT*thertratiive to a North Bay Arrport, Improving airy tat ft ic 
control equipment so more aircraft can be safely handled, or 
constructing new runways at existing airports. 


e Delays could increase more rapidly than estimated in this study as 
a result of “the signrricant “erowth amt Third bevelvairl ine 
traffic--which involves the use of small aircraft and results in 
the need to increase separation between landing and departing 
alr eta oe 


Airport Ground Access Capacity 


e Airport ground access problems at San Francisco Airport include 
congestion on Route 101 south of the airport and inadequate parking 
and circulation on the airport. Potential problems at Oakland 
Airport include congestion on Route 1/7 south of the airport and the 
ability of the local street system serving the airport to handle 
growth in airport and local area traffic. Major problems at San 
Jose Airport include the reliance of the airport on two congested 
freeways--Route 1/7 and Route 101--for airport access, the lack of 
adequate connections to these freeways, and the low level of 
transit use to the airport. 


e A specific definition of future capacity problems on freeways 
serving the airports can be elusive because of the tendency for 
urban travelers to shift travel routes, trip times, or modes of 
transportation when congestion on their normal route becomes 
unacceptable. Generally speaking, regional transportation and land 
use studies show that traffic demand on all major freeways serving 
the Bay Area airports will grow; hence the potential for continuing 
and probably increasing congestion. This congestion will be 
mitigated to the extent that the increasing cost of gas results in 
less driving or a shift to various transit modes. 


e San Francisco Airport is a major user of freeway capacity in the 
vicinity of the airport, hence regional plans to shift some traffic 
to other Bay Area airports will help alleviate congestion. Oakland 
Airport would not be a significant user of freeway capacity until 
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1997 and only if the activity levels contemplated in the regional 
plan were served. Surface traffic to San Jose Airport is 
distributed over a number of different freeway segments, thus the 
airport's impact on any one segment is minimized. 


@ Regional policies call for development of effective transit and 
ridesharing programs at each airport to reduce the impact of 
airport growth on local streets and highways and to reduce energy 
consumption and local air pollution. Currently 60% of the region's 
air passengers use a personal car to get to the airport, 29% use a 
taxi or rental car, and 15% use public or private transit. Of the 
airport employees, /5% use their personal car, 15% are involved in 
carpools or vanpools, and 8% use public transit. 


e Analysis of the effect of increased transit use, ridesharing, and 
long term parking on airport traffic shows varying results at each 
airport. These differences have to do with the relative proportion 
of passenger, employee, and "other" traffic (air cargo, airport 
service and maintenance vehicles, etc.), the proportion of resident 
and visitng air passengers, and existing mode choice habits. In 
Summary, it was found that the combined effect of the strategies 
mentioned above would be a 9-12% reduction in surface traffic 
compared to basecase conditions at San Francisco Airport, and a 
21-25% reduction at Oakland and San Jose Airports. 


Airport Noise Impacts 


e Airport noise is unquestionably the single most important 
environmental issue that must be addressed when considering future 
expansion of airline service and airport facilities. Noise 
projections were made at each airport over a range of possible 
future activity levels. The major issues addressed in the regional 
study included the effect of a redistribution of traffic among Bay 
Area airports on total noise exposure in the region, the effect of 
regulatory initiatives and new technology aircraft on future noise 
levels, the effect of controls on noise in the late evening on 
airport noise, and the impact of limited SST operations on noise at 
San Francisco Airport. 


e In California, noise 1S measured using the Community Noise 
Equivalent Level (CNEL) which weights daytime, evening, and late 
night aircraft operations to determine community response to noise. 
Airport noise is regulated by the State, and airport noise levels 
must not exceed 70 CNEL in residential neighborhoods by January 1, 
1981 and 65 CNEL by January 1, 1986. Variances may be granted by 
the State, but are normally conditioned on the airport preparing an 
acceptable noise abatement program. 


@ Regional studies show a worsening noise trend, despite federal laws 
that will produce a quieter aircraft fleet in the future. Part of 
the projected increase in regional airport noise exposure is due to 
the increase in number of aircraft operations; part of the increase 
is also due to the development of new residences around Bay Area 
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airports, such as the Bay Farm Island development adjacent to 
Oakland Airport. Starting with an estimated 41,500 persons living 
in the 65 CNEL noise contour in 1976, this number could increase to 
anywhere from 46,000 - 61,000 persons in 1987. Since total 
compliance with the State's noise standards would be extremely 
difficult, if not impossible, regional goals for noise abatement 
must be structured accordingly. 


@ Under the regional plan (Alternative 3b), Bay Area noise exposure 
would be minimized due to the shift of a major portion of traffic 
to Oakland Airport, with its overwater approaches and departures, 
and a shift of a small portion of traffic to a North Bay airport. 
Noise exposure at San Francisco Airport would be significantly 
reduced over present levels while noise exposure at Oakland and San 
Jose Airports would be increased. 


e Federal regulations will require most aircraft that do not meet 
federal aircraft noise certification requirements to be retired 
from the airline fleet by 1985. These regulations will provide 
major noise relief for Bay Area communities compared to the noise 
environment without the Federal action. 


@ Controls on late night operations--in the form of limits on numbers 
of operations or limits on individual aircraft noise levels--could 
be used to significantly reduce community noise levels. 
Implementation of such controls would require careful consideration 
of the economic impacts of reduced late night operations, 
particularly for air cargo carriers, and the effect on interstate 
commerce. 


Aviation Impacts on Air Quality 


e Under the Federal Clean Air Act of 19/70 and the Clean Air Act 
Amendments of 1977, each state is required to prepared detailed 
implementation plans demonstrating how the ambient air quality 
Standards are to be met. Many California regions, including the 
Bay Area, have exceeded some or all the air quality standards, thus 
emphasizing the need for an implementation plan. The Air Quality 
Section of the 1979 Bay Area Environmental Plan describes the Bay 
Area's implementation plan. The regional air quality analysis 
focused on three issues, the impact of aviation growth on regioal 
oxidant problems, the impact of aviation growth on local air 
quality, and the effectiveness of selected mitigation measures on 
minimizing potential adverse air quality impacts. 


@ Aviation contributions to regional oxidant problems (i.e., aircraft 
and auto emissions of hydrocarbons and nitrogen oxides) would not 
be significant even under worst case conditions--no further 
improvement in aircraft engine emissions or in airport transit use 
and ridesharing. It was further determined that there were no 
significant air quality differences at the regional level among the 
airport system alternatives. When various aircraft emission 
controls were tested along with increased airport transit 
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ridership, the beneficial effects in minimizing airport-related 
emissions were found to be significant. 


e Local air quality analyses focused on potential exceedances of the 
l-hour and 8-hour carbon monoxide (CO) standards at the terminals 
and at various "receptor" sites located off the airport. For the 
l-hour CO standard, only one site was found to exceed air quality 
Standards, and that site was located at the south end of the main 
runway at San Jose Airport. Under the 8-hour CO standard, and 
assuming worst case meteorological conditions, more numerous 
exceedances were calculated, including the San Jose Airport 
Terminal, the area at the end of the runway, and several 
off-airport receptor sites at San Francisco Airport. Air quality 
problems at San Francisco Airport would be eliminated if the 
regional airport traffic distribution is assumed (Alternative 3b) 
or if mitigation is used in the form of reduced aircraft engine 
emissions, increased transit and ride-sharing, etc. 


Energy Use 


e The objective of the energy study was to assess the energy 
requirements of each airport system alternative with respect to 
three principal sources: 1) the energy used by airlines in 
providing service between the Bay Area and other major domestic and 
international air travel destinations, 2) the energy used in delays 
to aircraft landing and departing Bay Area airports, and 3) the 
energy used in ground transportation to the Bay Area airports. 


e Fuel used by the airlines to provide service between the Bay Area 
and other air travel destinations constitutes approximately 98% of 
the energy use associated with each airport system alternative. 
Because the regional plan would result in a greater number of 
airline operations compared to the existing system which 
concentrates service at San Francisco Airport, energy consumption 
would be increased. This increase is partially offset by reduced 
ground travel distances and reduced aircraft delays. On balance 
the energy use associated with the regional plan was estimated to 
be about 5% greater compared to a continuation of the existing 
airport traffic shares. 


Airport Facilities and Development Costs 


e Each Bay Area airport is in a different stage of development. In 
1968 San Prancrs¢co, Alrport bedan: a(major expansion and 
modernization program that will be completed in the mid-1980's. 
The cost of this program is approximately $403 million in 1978 
dollars. Inflation and delays, however, have continued to push 
costs upward. The remaining work involving reconstruction of 
passenger boarding areas, development of new federal inspection 
facd lites a snenode) ing wotsex1 sting -Certinals. and” other 
miscellaneous construction items is currently estimated to cost 
between $206 and $255 million (1980 dollars). 
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@e Oakland Airport completed a Master Plan in 1977 that outlined plans 


for enabling the airport to accommodate 6 million annual 
passengers. The terminal would need to be expanded and additional 
auto parking provided. The first phase of the airport improvement 
program, involving construction of a second level over the existing 
Finger Building, has been started. The cost of airport 
improvements recommended in the Master Plan totals $45 million in 
Vo 7 d04d ars 


San Jose Airport completed its Master Plan in 1980. The major 
features of the plan include expansion of the terminal in a linear 
fashion, extension of both main runways for noise abatement and for 
increased operational flexibility, major improvements to the 
airport ground access/egress system, and expansion of cargo 
handling facilities. The total cost of the capital improvement 
program required to acccommodate projected 1997 demand (about 8 
million annual passengers) was estimated to be $104 million in 1979 
dollars, excluding improvements to the general aviation facilities. 


Airport Employment Projections and Impacts 


Airport employment projections were used to a) assess future 
airport access and parking requirements, b) assess the demand for 
off-airport land necessary to accommodate new hotels and freight 
handling businesses desiring proximity to airports, and c) 
understand the impact of airports on the Bay Area economy. 


Approximately 96% of all airline employees are located at San 
Francisco Airport and this airport will continue to dominate the 
airline employment picture in the Bay Area. While not approaching 
the same levels as San Francisco Airport, airport employment will 
grow more rapidly at Oakland and San Jose Airports as new airlines 
begin to serve these airports. 


The number of employees required to manage and operate Bay Area 
airports will grow slowly, particularly at San Francisco Airport 
where major economies of scale can be realized. 


Employment in the air freight sector could increase sharply and is 
expected to continue to be concentrated around San Francisco 
Airport. Growth in hotel employment around airports will not be as 
large as in the past due to increased competition from downtown 
areas. 


Finally, no clear relationship could be identified between growth 
in airport employment and growth in various categories of business 
that have traditionally indicated a desire to be in close proximity 
to airports. 


Tabular Comparison of Airport System Alternatives 


The following table provides a summary of the quantitative data used to 
compare the various airport system alternatives. 
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1987 SUMMARY COMPARISON OF AIRPORT SYSTEM ALTERNATIVES 


AIRPORT GROUND 


FORE- AIRPORT ANNUAL ANNUAL c ACCESS AIR QUALITY EMISSIONS 
YEAR CAST ALT. DESCRIPTION ALLOCATIONS AIRCRAFT AIR CARRIER AVE. PASS. EMP. AIRCRAFT AUTO TOTAL ve 
RANGE _(M.A.P.) OPERATIONS DELAY DIST. VMT VMT REGION 
NOTES ail= == =f sila = =o" afm =3= 
1987 LOW 1 Existing Airport Shares SFO 28.8 405,570 10,500 21.9 643 285 3 a ee 7.3 2055 ie} 
Passenger distribution OAK 3.6 
among airports same as SIC 4.6 
base year. Service con- TOT 37.0 
centrated at SFO 
3a Regional Airport Plan SFO 24.0 423,340 7,020 18.6 562 301 Teo 6.6 20.5 iS} 
OAK & SJC serve much OAK 7.0 
larger share of local SJE 6.0 
passengers TOT 37.0 
HIGH 1 Existing Airport Shares SFO 33°25 460,610 18,920 21.9 748 307 LVRS ¢ oh 7 2356 1.6 
Passenger distribution OAK 4.2 
among airports same as SIC 5:33 
base year. Service con- TOT 43.0 
centrated at SFO 
2 Airline Plan - Airlines SFO 31.0 467,300 13,440 20.2 763 302 153 823 2326 US 
emphasize new service at OAK 6.7 
OAK as SFO approaches SIC 28) 
31 MAP policy limit TOT 43.0 
3a Regional Airport Plan SFO 27.6 482,830 10,400 18.5 650 301 156 8.0 23.6 15) 
OAK & SJC serve much OAK 8.4 
larger share of local SIC 7.0 
Passengers TOT 43.0 
3b Regional Airport Plan/ SFO 27.0 484 ,630 9,700 17.6 620 298 PSEC Bed 73h 3\ 1S 
North Bay - Same as 3a OAK 8.0 
except limited intra- SIC TE) 
state service added in NB 1.0 
North Bay TOT 43.0 
4a SJC Constrained - SFO 287, 465,860 11,650 Ne SsY (sXe) 300 L525 et P2B\ 572 We) 
Service at SJC con- OAK 8.0 
strained below local SIC eed, 
demand levels for en- NB 1.0 
vironmental] reasons, TOT 43.0 


but otherwise similar 
to 3b 
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Table ti) 
1987 SUMMARY COMPARISON OF AIRPORT SYSTEM ALTERNATIVES (CONT. ) 


ENERGY USE NOISE AIRPORT EMPLOYMENT 
ROUTE GROUND DWELL. SCHOOLS / ON OFF 
ALT. SYSTEM DELAY ACCESS TOTAL POP. UNIT HOSPITALS AIRPORT AIRPORT TOTAL NOTES 
-9- -10- -1l- -12- -13- -14- -15- -16- 
1 1630.7 D9) 28.4 1665.0 46,640 16,510 23 36,980 7,030 44,010 1/ SFO-San Francisco Airport M.A.P. - Millions 
OAK-Oakland Airport of Annual Pas- 
SJC-San Jose Airport sengers 
. NB-North Bay Airport 
3a 1708.2 3.8 24. 1736.9 45,640 16,480 18 35,420 72700 - 7435120 2/ Annual hours of aircraft delay. %*1997 IFR 
Demand/Capacity ratio. **1997 VFR2 Demand/ 
Capacity ratio. 
3/ Average ground travel distance for all air 
1 1845.5 10.8 33% 1889.3 61,400 21,510 24 39,820 7,840 47,660 passengers-miles. 
4/ Annual Vehicle Miles of Travel for Air Pas- 
sengers-millions. 
5/ Annual Vehicle Miles of Travel for Airport Em- 
2 1930.2 Und Sule 1968.8 57,720 20,140 25 39,120 -8,220 47,340 ployees-millions. 
6/ Tons per day of Hydrocarbons (HC) and Nitrogen 
Oxides (NOx). 
7/ Tons per day of Hydrocarbons (HC) and Nitrogen 
3a 1946.7 Sad. 28. 1981.2 57,860 20,960 ep. 37,600 8,490 46,090 Oxides (NOx). Includes air passengers and 
employees. 
8/ Percent of regional emissions inventory at- 
tributed to aviation. Based on Air Quality 
3b 1949.5 5I45) We] 1982.3 55,940 20,370 22 38,400 8,510 46,990 Management Plan projections. 
9/ Millions of equivalent gallons of fuel used by 
aircraft in flight annually. 
10/ Millions of equivalent gallons of fuel used in 
4a 1938.7 6.1 Pasel, 8 UN So1 56,800 20,440 26 39,350 8,400 47,750 delays to aircraft annually. 


11/ Millions of equivalent gallons of fuel used in 
ground access to airports annually. 

12/ Estimated population within 65 CNEL Contour. 

13/ Estimated number of dwelling units within 65 
CNEL Contour. 

14/ Estimated number of schools and hospitals 
within 65 CNEL Contour. 

15/ From ABAG Airport Employment Projections and 
Impacts. 

16/ From ABAG Airport Employment Projections and 
Impacts. 
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Tabter TI=) 
1997 SUMMARY COMPARISON OF AIRPORT SYSTEM ALTERNATIVES 


AIRPORT GROUND 


FORE- AIRPORT ANNUAL ANNUAL ACCESS AIR QUALITY EMISSIONS 
YEAR CAST ALT. DESCRIPTION ALLOCATIONS AIRCRAFT AIR CARRIER AVE. PASS. EMP. AIRCRAFT AUTO TOTAL % 
RANGE (M.A.P.) OPERATIONS DELAY DIST. VMT — VMT REGION 
NOTES oe -T- 95 = i= os =f ae Re 
Ss 

1997 LOW 1 Existing Airport Shares SFO 35.0 428,560 19,930 AN ASG SOS) 7.6 Bini oa .9 
Passenger distribution OAK 4.4 
among airports same ag SIC 5.6 


base year. Service con- TOT 45.0 
centrated at SFO 


ti Airline Plan - Airlines SFO 31.0 430,660 11,750 2 ea! 799 300 fed! 8.5 16.2 sf) 
emphasize new service OAK 8.4 
at OAK as SFO ap- SIC 5.6 
proaches 31 MAP TOT 45.0 

3a Regional Airport Plan SFO 27.0 437,760 9,350 Om 750 292 Dh fhe al 15.8 9 
OAK and SJC serve much OAK 10.0 
larger share of local SIC 8.0 
passengers TOT 45.0 


HIGH 1 Existing Airport Shares SFO 43.6 511,910 49,890 232 059339 Deli Lie ZOR2 ast 
Passenger distribution OAK SIR 2.3% 
among airports same as SIC 6.9 1.2%* 
base year. Service con- TOT 56.0 
centrated at SFO 


3a Regional Airport Plan SFO BL 527,590 15,800 19.3 Pi 325) 9.4 TORT 19.5 Tea 
OAK and SJC serve much OAK 313573} 
larger share of local SJC 10.0 
passengers TOT 56.0 
3b Regional Airport Plan/ SFO 31.0 532,480 13,900 Isha 892 324 9.4 9.8 YD ~ Shi 
North Bay - Same as 3a OAK 13.0 1.6% 
except limited intra- SIC 10.0 0.8%* 
state service added in NB 2.0 
North Bay TOT 56.0 
4a SJC Constrained - Over- SFO 33.0 505,630 15,500 19.6 941 327 9.4 10.2 19.6 ak 
flow to SFO - SJC OAK 13.0 
limited to 8.0 MAP. SIC 8.0 
Overflow to SFO. NB Zao 
TOT 56.0 
4b SJC Constrained - Over- SFO 31.0 530,040 14,700 19.6 CYS sE 3\7255 9.4 OR: NS) 5 Peat! 
flow to OAK - SJC OAK 15.0 
limited to 8.0 MAP. SJC 8.0 
Overflow to OAK. NB 2.0 
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Table II-] 
1997 SUMMARY COMPARISON OF AIRPORT SYSTEM ALTERNATIVES (CONT.) 


1997 SUMMARY COMPARISON OF ALRFOK" >). 


ENERGY USE NOISE AIRPORT EMPLOYMENT 
ROUTE GROUND DWELL. SCHOOLS / ON OFF 
ALT. SYSTEM DELAY ACCESS TOTAL POP. UNIT HOSPITALS AIRPORT AIRPORT TOTAL NOTES 
-15- -16- 


1 1789.9 10.8 3362 1834.2 43,400 14,980 14 40,190 8,630 48,820 1/ SFO-San Francisco Airport M.A.P. -— Millions 
er OAK-—Oakland Airport of Annual Pas- 
2 SJC-San Jose Airport sengers 
NB-North Bay Airport 
22 1863.0 6.3 29.6 1898.9 39,700 13,750 11 38,860 9,310 48,170 2/ Annual hours of aircraft delay. *1997 IFR 


Demand/Capacity ratio. **1997 VFR2 Demand/ 
rae Capacity ratio. 
3a 1869.2 4.9 P27} te} 1901.9 37,890 13,270 14 37,770 9,720 47,490 3/ Average ground travel distance for all air 
passengers-miles. 
4/ Annual Vehicle Miles of Travel for Air Pas— 
1 2129.0 27.4 39.2 2195.6 56,620 19,430 24 44,850 11,290 56,140, cee ene Re elie 
Employees-millions. 
6/ Tons per day of Hydrocarbons (HC) and 
3a 2264.0 8.3. 34.1 2306.4 46,820 16,410 16 41,670 12,440 54,110 Nitrogen Oxides (NOx) . 
7/ Tons per day of Hydrocarbons (HC) and 
Nitrogen Oxides (NOx). Includes air pas~ 
sengers and employees. 
3b 2268.7 thee 3354 2309.1 45,180 15,920 16 41,770 12,440 54,210 8/ Percent of regional emissions javentsryeuetei— 
buted to aviation. Based on Air Quality 
Management Plan data. 
4a 2262.2 se 34.8 2305.3 46,340 16,140 wi) 42,240 12,150 54,390 9/ Millions of equivalent gallons of fuel used by 
aircraft in flight annually. 
10/ Millions of equivalent gallons of fuel used in 
4b 2278.9 76 3502 2321.7 45,040 15,940 17 41,630 12,090 53,720 44, CEL iar geet mae Ak teehee 
ground access to airports annually. 
12/ Estimated population within 65 CNEL Contour. 
13/ Estimated number of dwelling units within 65 
CNEL Contour. 
14/ Estimated number of schools and hospitals 
within CNEL Contour. 
15/ From ABAG Airport Employment Projections and 
Impacts. 
16/ From ABAG Airport Employment Projections and 


et re ee 


=O 


abiicueali—| 
1997 SUMMARY COMPARISON OF AIRPORT SYSTEM ALTERNATIVES 


AIRPORT GROUND 


FORE- AIRPORT ANNUAL ANNUAL ACCESS AIR QUALITY EMISSIONS 
YEAR CAST ALT. DESCRIPTION ALLOCATIONS AIRCRAFT AIR CARRIER AVE. PASS. EMP. AIRCRAFT AUTO TOTAL 78 
RANGE (M.A.P.) OPERATIONS DELAY DIST. VMT VMT REGION 
NOTES -I- -2- -3- -4- -5- -6- -7- -8- 
1997 H1GH 4c Limit SJC - Expand North SFO 34.0 530,120 18 ,600 2023) 980 324 9.4 10.4 19.8 1.1 
Bay - SJC limited to 8.0 OAK 10.0 
MAP. SFO and OAK limited SIC 8.0 
to 31.0 and 13.0 MAP. NB 4.0 
Domestic service ex- TOT 56.0 


panded in North Bay 


4d Limit SJC - Overflow to SFO 33.0 524,610 17,100 207.6) 9995 325 9.4 10.6 20.0 BL a 
Existing Airports. SJC OAK 15.0 
limited to 8.0 MAP. No SJC 8.0 
service in North Bay NB 


TOT 56.0 
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Table 11i-] 
1997 SUMMARY COMPARISON OF AIRPORT SYSTEM ALTERNATIVES (CONT. ) 


ENERGY USE NOISE AIRPORT EMPLOYMENT 
ROUTE GROUND DWELL. SCHOOLS / ON OFF 
ALT. SYSTEM DELAY ACCESS TOTAL POP. UNIT HOSPITALS AIRPORT AIRPORT TOTAL NOTES 
' =9= -10- She =12= =13- -14- -15- -16- 
4e 2290.0 Om 36.3 2336.8 47,890 16,580 17 41,160 11,850 53,010 1/ SFO-San Francisco Airport M.A.P. - Millions 
OAK-Oakland Airport of Annual Pas- 
wen SJC-San Jose Airport sengers 
NB-North Bay Airport 
4d 2249.4 Dol 36.8 2295.3 47,480 16,620 18 41,490 11,980 53,470 of Medial House of aivecat Etde lays A1997e lee 


Demand/Capacity ratio. **1997 VFR2 Demand/ 
Capacity ratio. 

3/ Average ground travel distance for all air 
passengers-miles. 

4/ Annual Vehicle Miles of Travel for Air Pas- 
sengers-millions. 

5/ Annual Vehicle Miles of Travel for Airport 
Emp loyees-millions. 

6/ Tons per day of Hydrocarbons (HC) and 
Nitrogen Oxides (NOx). 

7/ Tons per day of Hydrocarbons (HC) and Nitro- 
gen Oxides (NOx). Includes air passengers 
and employees. 

8/ Percent of regional emissions inventory at— 
tributed to aviation. Based on Air Quality 
Management Plan data. 

9/ Millions vf equivalent gallons of fuel used by 
aircraft in flight annually. 

10/ Millions of equivalent gallons of fuel used in 
delays to aircraft annually. 

11/ Millions of equivalent gallons of fuel used in 
ground access to airports annually. 

12/ Estimated population within 65 CNEL Corridor. 

13/ Estimated number of dwelling units within 65 
CNEL Corridor. 

14/ Estimated number of schools and hospitals 
within 65 CNEL Corridor. 

15/ From ABAG Airport Employment Projections and 
Impacts. 

16/ From ABAG Airport Employment Projections and 
Impacts. 
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III. POLICIES AND RECOMMENDATIONS 


re I. - 


Theis “Section spresentse the goal, Objectives ,apolaches, and 
recommendations developed during the course of the Regional Airport Plan 
Update Program. The goal is a single statement describing what the plan 
seeks to accomplish. The objectives define the scope of work for the 
update study. Policies provide the key to implementing the plan by 
describing general guidelines for future decisions. Finally, the 
recommendations translate findings from the study into specific 
Suggestions within the framework of the preceding policies. 


Goal 


To plan and coordinate the development of a safe, convenient, and 
environmentally acceptable system of airports in the Bay Area that 
Satisfies a range of regional and community needs. 


Objectives 


1.1 Develop support and concurrence for the Regional Airport Plan at 
all levels of government. 


1.2 Develop explicit policies to guide the implementation of the 
regional plan. These policies should be arranged in a series of 
Stages whereby a more direct, active regional role is called for if 
progress towards plan implementation is not made through more 
cooperative means. 


1.3 Reassess future passenger and air cargo demand based on new 
information concerning airline deregulation, fares, energy 
availability, economic conditions, etc. 


1.4 Develop methods to better match aviation demand with the supply of 
ground access, airport and airspace capacity. 


1.5 Develop methods to expand the role of private and public transit 
and high occupancy vehicles in providing new ground access capacity 
to airports. 


1.6 Develop a strategy for controlling and abating aircraft noise in 
the region. 


1.7 Review the impact of airport activity on regional and local air 
quality conditions and recommend appropriate mitigation measures. 


1.8 Review the impact of regional recommendations on energy consumption 


and conservation concerns and recommend appropriate mitigation 
measures. 


EG. 


1.9 Review the need for filling of the Bay to a) provide additional 
airport system capacity, or b) provide noise abatement. (The 
position of the Bay Conservation and Development Commission is that 
aircraft noise should not alone constitute a reason to fill the 


Bay) 


2.0 Develop methods to coordinate future capital investments with 
regional development priorities. 


Policies 
e General 

1.1 The Regional Airport Plan as it is adopted and amended will 
serve as the Airport Element of ABAG's Regional Plan and MIC's 
Regional Transportation Plan. 

1.2 The planning and development of the regional airport system 
Shall be an integral part of the regional transportation 
system and shall be coordinated with Federal, State, regional 
and local levels of government. To the extent possible, the 
planning process shall identify and help resolve conflicts 
between various jurisdictions, plans, and policies. 

1.3. The regional airport system shall be planned to provide a 
convenient and safe system for its users and to minimize 
airspace conflict and delay. 

1.4 The regional airport system shall be developed and operated in 
a manner that shall minimize noise and air pollution in 
sensitive and populated areas. Development of the system 
Shall also be planned to minimize disruption of wildlife 
habitats, tidelands and the Bay. 

@ Plan Implementation 

1.1 Development of additional airport system capacity at the Bay 
Area airports shall be consistent with the recommendations in 
the Regional Airport Plan. 

1.2 Cooperation from the airline industry shall be requested in 
implementing service development proposals in the regional 
plan. 

1.3. The Regional Airport Planning Committee shall also explore 
operational, institutional and economic methods for achieving 
airline service development objectives. 

Lae In proposing news siretegves 1Or thatfic distribution, 


concurrence from local Bay Area communities shall be 
requested. 
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1.5 The ultimate role of a North Bay airport shall be determined 
through a cooperative study involving ABAG, MTC, BCDC, and the 
North Bay communities. 


e Airport Noise 


1.1 Current limitations on cumulative airport noise in residential 
areas contained in the California Airport Noise Standards 
should be retained. 


1.2 Compliance of airports with the State's Airport Noise 
Standards shall be the goal for all airports in the region; 
however, in recognition of the difficult task of reaching this 
goal, reasonable and continuing progress shall be used as a 
criterion for regional decision making. 


1.3 The regional noise allocations for each airport as adopted and 
revised by the Regional Airport Planning Committee shall be 
used aS a guide for assessing reasonable and continuing 
progress. The capability of the airlines to provide expanded 
service in the Bay Area will be constrained by the industry's 
ability to perform within these guidelines. 


1.4 At airports surrounded by substantial existing development, 
every effort shall be made to control airport noise through 
On-airport actions. 


1.5 Airport noise abatement plans should specifically consider the 
need to mitigate loud single events, particularly those 
occurring in the late evening. 


1.6 In order to resolve residual noise impacts -- those existing 
or projected impacts remaining after application of all 
reasonable on-airport measures -- a cooperative and continuing 


program shall be established between the airports and local 
communities to achieve land use compatibility. 


1.7 "In-fill" of vacant land shall be permitted in existing or 
projected noise impact areas only when a) noise insulation is 
incorporated in new construction and is designed to reduce the 
maximum anticipated outside noise level for the project area 
(either existing or future, whichever 1S greater) to 
acceptable interior levels, and b) noise easements are 
concurrently provided to the airport. 


1.8 Noise insulation and noise easements should not be used as a 
means to achieve compliance with the State's noise standards 
for large new developments in proximity to existing or 
proposed airports. 


1.9 Legislation that would substantially delay the Federal 
compliance schedule for retirement of aircraft that do not 
meet FAR Part 36 noise certification standards should be 
opposed. 
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Air traffic routings and procedures shall place a high 
priority on reducing aircraft noise including "“overflight" 
noise at higher altitudes. Changes in flight procedures that 
result in a shift in noise levels from one part of the Bay 
Area to another should be coordinated with regional agencies 
and local jurisdictions. 


Land around Hamilton AFB, Sonoma County Airport, Napa County 
Airport, and Travis AFB shall be maintained in compatible use 
until such time as the policy concerning the potential for 
limited intrastate service is clarified in the regional plan. 


The land use interpretations of the State Office of Noise 
Control are adopted as the basis for determining 
airport/community noise compatibility relationships. 


e Airspace 
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1.4 


Slot allocations and/or user fees are endorsed as a means to 
rationalize airport and airspace use when air traffic delays 
approach or regularly exceed acceptable levels. 


Priorities for use of airports and airspace by air carriers, 
general aviation and the military shall be established based 
on air safety, the need for access to a specific airport, and 
the potential for using alternate facilities. 


Separate Instrument Landing System (ILS) facilities shall be 
developed for exclusive use by general aviation. Separate 
general aviation facilities shall be developed at the major 
airports where practicable. 


The establishment of Terminal Control Areas (TCA's) and 
Terminal Radar Service Areas (TRSA's) shall be the minimum 
necessary to assure safety and shall provide for adequate 
visual flight into and out of the Bay Area. 


e Ground Access to Airports 
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1.4 


Ground transportation facilities and services shall be planned 
and programmed to reinforce the role of each airport in the 
regional plan. 


Provisions for new ground access capacity to Bay Area airports 
shall place maximum reliance on the use of public and private 
transit services and high occupancy vehicles. 


Transportation shall be provided between airport terminals to 
maximize convenience for the passenger and facilitate the 
redistribution of airline flights. 


The long range goal of transportation development programs at 
all airports shall be to serve a minimum of 25% of the air 
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passenger and airport employee trips by transit.* Staged transit 
ridership goals shall be established at each airport in accordance 
with the requirements for preparation of transportation development 
programs. 


1.5 Provision of on-airport transportation facilities (e.g., 
access roads and parking space) shall be consistent with 
airport transit ridership goals. 


1.6 Airports shall study means to provide preferential treatment 
for transit adjacent to and on airport property. 


1.7 Transportation programs for airport employees shall include 
the development of ride-sharing programs. 


1.8 Airport development plans shall consider ground access 
requirements and appropriate ground access projects shall be 
included in the Regional Transportation Improvement Program 
prior to expansion of the airport. 


e Energy Conservation 


1.1 The airline industry shall attempt to maintain a minimum 
annualized load factor of 60%. 


1.2 In any future allocation of energy supplies, essential air 
transportation services from the Bay Area shall be protected 
and preserved. 


1.3. A reduction in intra-Bay airline operations is encouraged for 
energy conservation purposes. 


1.4 Energy conservation shall be considered in the routing of 
aircraft into and out of the Bay Area. 


e Air Quality 
1.1 Combined airport and background emissions shall not exceed 
Federal or State standards in any areas off the airport where 
people normally live or work. Required reductions in airport 
emissions shall be in proportion to the airport's contribution 
to total emissions at the location of the exceedance. 


1.2 A continuing program for reducing aircraft engine emissions as 
recommended by the EPA should be implemented. 


e Project Review 


1.1 Airport development plans shall be coordinated with Federal, 
State and local agencies. 


*Transit is defined to include all vehicles carrying 14 or more 
passengers. 
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1.2 The preparation of appropriate airport noise abatement 
programs, ground transportation development programs, and air 
quality improvement programs is required for favorable action 
on regionally significant projects submitted for regional 
review.* Regionally significant projects are those that 
expand airport capacity or have major adverse impacts on the 
environment. 


1.3 Specific mitigation measures shall be included as part of an 
airport expansion project in the event there is unavoidable 
environmental disruption. 


e Policy for Airline Service at a New Location 


1.1 Development of new airline service and facilities at airports 
not currently receiving service shall be planned and 
coordinated with local jurisdictions. 


1.2 No new airline facility shall be developed with public funds 
unless a plan exists to assure the continued use of the 
facility and recovery of public investment. 


1.3 Provision of adequate ground access facilities shall be a 
prerequisite for development of airline service at a new 
location. Transit ridership goals shall be established. 


1.4 Airport sites that enhance airspace efficiency shall receive a 
high priority. 


1.5 Initiation of airline service at a new location shall require 
that the airport be able to meet the January 1, 1986 State 
Airport Noise Standards. 


1.6 Acquisition of land for potential new airport sites shall 
include sufficient land to meet the 65 CNEL criterion level 
for traffic allocated to the airport in the regional plan. 


1.7. Evaluation of new airport sites shall include an air quality 
assessment. 


e Financing of Capital Improvements and Other Programs 


1.1 Continuation of the aviation Trust Fund is supported. Monies 
accumulated in the Trust Fund should be available to all Bay 
Area air carrier airports. 


1.2 A five year Transportation Improvement Program should be 
developed Tor ain canricrm airports in the region and 
coordinated with the regional agencies. The apportionment of 
money to a Bay Area "hub" fund rather than individual airports 
is endorsed. 


*0ffice of Management and Budget Circular A-95 or California Government 
Code Section 66520. 
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Plan 


1.3 Use of a passenger facility charge should be considered as a 
means to provide matching money for federal aid, and to 
finance airport ground access projects and residential noise 
insulation programs. 


Recommendations 


Regional Forecasts - Airport facilities in the Bay Area will be 
required to handle 3/7 to 43 million annual passengers by 1987 and 
45 to 56 million annual passengers by 1997. Air cargo volumes will 
grow to 790° to s38=thousand-tons a1 198/ “and 1,284 to 1,784 
thousand tons in 1997. The uncertainty as to exactly when these 
levels will be reached is reflected in the adoption of a variable 
time window of +2 years in 1987 and +3 years in 1997. For example, 
the actual passenger "forecast" is: 


Forecast Time Variation Demand Variation 


"1987" Forecast 1985-1989 37,000, 000-43 ,000,000 
annual passengers 


"1997" Forecast 1994-2000 45,000, 000-56 ,000, 000 
annual passengers 


Annual Traffic Allocations - The allocation of traffic shown in 
Table III-1 shall be used to guide development of airline service 
and facilities in the Bay Area. 


Statement of Airport Roles 
San Francisco International Airport: 


San Francisco Airport will continue in its role as the major 
supplier of airline service for the region. Most air cargo and 
international flights will remain at San Francisco Airport, as will 
the region's connecting passenger traffic. The rate of passenger 
growth will, however, gradually decrease as new airline service is 
provided at other Bay Area airports. The policy limit of 31 
million annual passengers is retained because of the need to 
control and abate airport noise, because of deficiencies in airport 
landside capacity and because of the need to better utilize airport 
and airspace capacity in the Bay Area. Prior to reaching this 
limit, agreements shall be developed among Bay Area airport 
operators and local communities with respect to the distribution of 
future airline service in the Bay Area. Cooperation will also be 
required from the airline industry. 


Metropolitan Oakland International Airport: 


Air service at Oakland will be expanded and improved in order to 
accommodate a larger share of future Bay Area traffic. Most new 
airline service will be domestic; however, some international 
service will also be developed. In addition to serving the East 
Bay, Oakland Airport will also relieve San Francisco Airport by 
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Airport 


San Francisco 
Oakland 
San Jose 


Total 


Airport 


San Francisco 
Oakland 
San Jose 


Total 


Airport 


San Francisco 
Oakland 

San Jose 
North Bay 


Total 


Airport 


San Francisco 
Oakland 
San Jose 


Total 


Table IlI=1 


RECOMMENDED REGIONAL TRAFFIC ALLOCATIONS 


Passenger s* 


1977 Conditions 


Aircraft Movements 


Air Cargo Tons 


aE) 77.3% 
209 ON 
Sjo2t 12.5 

24.5 100.0% 

Passenger s* 


Millions % Region 


24.0 64.9% 
W350 18.9 
6.0 NG 
Soe) 100.0% 
Passenger s* 
Millions % Region 
27.0 62.8% 
8.0 18.6 
Ho® 16.3 
1.0 ee 
43.0 100.0% 
Passenger s* 
Millions % Region 
ZU le 60.0% 
10.0 aie) 
_8.0 17.8 
45.0 100.0% 


470.0 95.9% 
vey) 1.6 
12.2 2.5 
490.1 100.0% 


Air Cargo Tons 


Thousands % Region 
717 90.8% 
40 5.0 
333° 4.2 
790 100.0% 


Air Cargo Tons 


756 90.2% 
43 Siok 
36 4.3 

2 4 

838 100.0% 


Air Cargo Tons 


Thousands % Region PPO** 
25063 71.6% 81.2 
43.7 WA? Sito U 
58.0 16.2 Sela 
358.0 100.0% WSS 
1987 — Low Forecast 
Aircraft Movements 
Thousands % Region 10 lial 
248.3 58.7% 104.1 
89.4 AMM 80.3 
85.6 20.2 le 
423.3 100.0% 92.0 
1987 - High Forecast 
Aircraft Movements 
Thousands % Region PEOr® 
271.2 56.0% 10752 
104.0 21.4 80.3 
97.8 20.2 72.6 
OLS 2.4 85 .6 
484.7 100.0% 93.6 
1997 — Low Forecast 
Aircraft Movements 
Thousands % Region PEO nas 
257.4 58.8% 113e3 
98.6 2255 106.1 
81.8 Gro EES 
437.8 100.0% 109.0 


mine 


Thousands % Region 
We MUST 88.5% 
87 6.8 
60 4.7 
1,284 100.0% 


Airport 


San Francisco 
Oakland 

San Jose 
North Bay 


Total 


*On and oft passengers, 


passengers. 


Passenger s* 


Table III-1 (cont'd) 


1997 — High Forecast 


Aircraft Movements 


Thousands 


Air Cargo Tons 
Thousands % Region 


coerce ei ee ee ee 


31.0 55.4% 
13.0 2302 
10.0 17.8 
2:0 3.6 
58.0 100.08 


532.5 


52.9% 
23.8 


100.0% 


lll.l 


1,524 85.4% 
150 8.4 
105 5.9 

5 4 

1,784 100.0% 


Includes "connecting" passengers but excludes “through” 


**Passengers per Operation (excludes Charter, non revenue, and air cargo flights; 
also excludes "through" passengers). 
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providing convenient ground transportation for passengers with 
destinations in downtown San Francisco. New airline service, as 
well as improved ground transportation, will enhance the 
attractiveness of Oakland for resident and visiting air travelers 
and for the airline industry. Other direct benefits from using 
Oakland will be reduced airspace delays and limited noise 
restrictions due to the availability of overwater approaches and 
departures. Air cargo will also increase as a result of expanded 
domestic service. Oakland's traffic can be accommodated on a 
Single runway. Oakland's North Airport could also serve as a major 
feeder airport for third level airlines thus relieving air carrier 
facilities in the region. 


San Jose Municipal Airport: 


Continuing development in the South Bay will place pressures on San 
Jose Airport to provide expanded airline facilities. Local demand 
that cannot be served at San Jose Airport will add to airport noise 
and traffic problems at other airports in the Bay Area. New 
service will be selectively increased to major domestic markets; 
however, the supply of new service will be controlled by airport 
noise abatement policies. MTraffic growth may have to be 
constrained in the short-range due to the limited availability of 
new noise technology aircraft; however, the potential for handling 
up to 10 million annual passengers exists in the long-range with 
advanced aircraft versions in service. Development of local 
transit services needs to be stressed because of congestion on 
Surrounding freeways and the limited amount of airport land for new 
parking and circulation. 


North Bay Airport: 


Regional traffic allocations to the North Bay contemplate the 
introduction of limited intrastate service at one or more existing 
airports--Hamilton AFB, Sonoma County, Napa County, or Travis AFB 
(Joint Use).* In addition to the convenience for the local air 
traveler, the placement of new airline service in the North Bay 
would provide an incremental measure of noise relief for 
communities around other Bay Area airports and also provide some 
reduction in airspace delays. The volume of passengers attracted 
depends on the Specitic airport location. Ine decision to 
recommend such service is primarily a local determination based on 
the air service benefits and community impacts. However, the 
long-range regional impacts on other airports in the Bay Area and 
on communities in the North Bay are sufficient to warrant a 
cooperative study of aviation requirements in this area. Such a 
study would involve ABAG, MIC, BCDC, and local North Bay 
jurisdictions. 


*As noted in the earlier Regional Airport System Study, Travis AFB could 
play a larger role in the regional system by accommodating overflow 
from the other Bay Area airports. 
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e Plan and Project Review - One of the key actions taken during the 
update program was the adoption of criteria to be used in 
evaluating future airport improvement projects that are classified 
"regionally significant." Projects would normally be classified 
regionally significant as a result of their anticipated effects on 
airport system capacity or the environment. By resolution* ABAG 
and MIC indicated that they would not "favorably review and 
recommend approval of future grant application unless, among other 
things, there is evidence that the Airport has an effective noise 
abatement program, an effective ground transportation development 
program, and an effective air quality improvement program as 
necessary, all of which are in accord with RTP (Regional 
Transportation Plan) objectives, and only where the Airport has 
taken, and is taking, action to achieve demonstrable progress in 
the following specific areas which are of concern... 


1) Evidence from the Airport's noise monitoring system that 
the trend in Airport noise is such that future Airport 
noise levels will not exceed the noise levels calculated 
under the Regional Airport Plan Update Program for the 
traffic allocation shown in the Regional Transportation 
Plan. 


Za) Evidence that the Airport has, in cooperation with local 
jurisdictions, developed a plan for reducing the amount 
of incompatible Vand within the 63 CNEL contours 
calculated above. 


3) Evidence that the Airport has achieved the 25 percent 
transit capacity goal contained in the Regional 
Transportation Plan; or evidence that the Airport is 
taking all appropriate actions to assure that transit 
capacity and ridership is increasing as shown by periodic 
reports from the transit operators serving the Airport, 
and evidence that a target date has been established by 
which the Airport expects to realize the 25 percent goal 
contained in the Regional Transportation Plan. 


4) Evidence that the Airport has embarked on an effective 
program to develop the use of mass transit service and to 
provide incentives for Airport passengers and employees 
to use mass or pooled transportation, including such 
measures as: 


aie Installation of transit information facilities 


and programs in terminals which are readily 
available to passengers; 


*See for example, MIC Resolution 592, "Policies for Review of Future 
Requests for Federal or State Aid by Bay Area Airports." 
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Die Programs which will provide convenient 
facilities which make mass transit services 
attractive to passengers and Airport employees; 


Ce Programs to encourage car pooling or van 
pooling among Airport employees; 


d. Programs through which the Airport takes a 
leadership role in recommending improvements to 
existing transit services and scheduling. 


5) Evidence that air pollution generated at the Airport is 
within applicable Federal and State standards or that 
Specific measures are being taken to reduce pollution 
levels as rapidly as possible...." 


The purpose of these recommendations is to provide criteria to the 
Airports so that they will be fully apprised in advance of the 
DasiSafOG fULUre, actions on Orant appiicavions submitted for 
regional review under Office of Management and Budget Circular A-95 
and California Government Code Section 66520. 


Airport Noise Allocations - One of the key recommendations 
resulting from the plan update program concerns the regional 
airport noise allocation system. This recommendation establishes a 
noise “budget" for each airport based on the airport's share of 
traffic in the Regional Airport Plan. In developing the noise 
budget, it has been assumed that all aircraft using the Bay Area 
airports will meet Federal Aviation Regulations - Part 36 aircraft 
noise certification requirements by 198/. 


Such a budget provides a regional framework for airport noise 
abatement while allowing airport operators considerable latitude in 
developing appropriate local control strategies for achieving these 
goals. More stringent goals established as a result of 
airport/community land use compatibility studies are consistent 
with the spirit and intent of the regional noise allocation 
recommendation. In particular, the San Francisco/San Mateo Joint 
Land Use Study has developed an Action Plan that could lower the 
number of dwelling units within the 1986 65 CNEL contour to 7500 
units. 


The major elements of a workable system include the following: 


19) A commitment by Bay Area airports to participate in the 
regional noise allocation system; 


2) An agreement with each operator as to how much "credit" 
will be given towards the noise budget for sound 
treatment of residences surrounding the airport, 


*Airport noise in residential areas must not exceed 70 CNEL by January 
1G 


1981 and 65 CNEL by January 1, 1996. 
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3) A method for developing noise contours on regular basis, 
such that noise monitoring data is used to generate 
accurate contours which are then transferred to a land 
use map to determine the number of dwelling units 
impacted. 


The relationship of airport noise levels to the airport's noise 
allocation shall be reviewed by ABAG and MTC in evaluating future 
requests for Federal airport development funds and for commenting 
on future requests for variances from the State Noise Standards. 


The noise budget is defined in terms of the number of dwelling 
units within the projected 65 CNEL noise contour at each airport. 
Interim budgets for critical compliance dates under the California 
Airport Noise Standards are established on a straight line basis 
from 1976 noise levels. (It should be pointed out that the initial 
focus of such a system is on controlling airport noise levels 
without considering the extent to which this noise has been 
mitigated by sound treatment of residences and/or purchase of noise 
easements off the airport. From a conceptual viewpoint, correction 
of incompatible land uses off the airport is considered a separate 
and independent action required to achieve further compliance with 
the State Noise Standards.) 


A further specific recommendation has to do with potential new 
runways at San Francisco Airport for noise abatement. In this 
regard, construction of new runways in the Bay at San Francisco 
Airport for noise abatement purposes shall not be considered a high 
priority while other Bay Area airports are underutilized or serve 
only a portion of the traffic allocated to them in the regional 
plan. 


REGIONAL AIRPORT NOISE ALLOCATION 
(Projected Dwelling Units Within 65 CNEL Contour 


Airport 1976 1981* 1986* 1987 1997 
San Francisco 12,000 10,690 8,970 8,630 8,630 
Oakland 80 T2130 3,390 BE 7208* 0 3.370 
San Jose Be Oa eee OU ea es en 00 ee 20. 

Regional Total 14,110 16:220he 2 1eka7 olan e2750 15,920 


*Interpolated on straight line basis for years when State Airport 
Noise Standards change to more stringent criterion. 


**Assumes departure routes are modified to eliminate noise impacts 
in north Alameda. 


***Based on 1975 noise contour. 
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e Airport Financing - The formula for apportioning money from the 
Federal aviation Trust Fund should be revised. Under existing 
legislation, funds are apportioned directly to individual airports 
based on the number of "“enplaned" passengers. This formula does 
not recognize future airport development needs or changing 
development Pracrities within: a -system of airports. It is 
therefore recommended that a revised method of apportioning funds 
be developed for areas where there is an adopted regional airport 
system plan. A single enplanement fund should be created for the 
region based on enplanements of all airports comprising the 
regional system. A five year Transportation Improvement Program 
should be prepared cooperatively by the airport operators and 
regional agencies and submitted annually to the Federal Aviation 
Administration. Federal funds should be apportioned to the Bay 
Area airports based on the program submitted. 


The need for a “head tax" or passenger facility charge should also 
be considered in developing airport financing recommendations. In 
order for Bay Area airports to meet future demands, improved ground 
transportation facilities will be required. Also, to provide 
greater community compatibility, airports may be required to 
initiate major residential sound treatment programs. There are no 
direct sources of funds for such programs. A "passenger facility 
charge" would produce a direct user based fee to help finance these 
programs. At Oakland and San Jose Airports, revenues from such a 
charge could also be used to augment local matching funds for 
Federal grants (it should be noted that the “head tax" has been 
prohibited by Congress since 1973 and would therefore require 
congressional approval). 


e Institutions - One of the key areas requiring further regional 
review is the potential for affecting institutional changes in the 
way the Bay Area airports are managed and operated. While there 
are certainly a number of key economic and proprietary questions 
that should be carefully studied, a regional approach to managing 
air traffic demand, coordinating the development of new airline 
service and expanding facilities at the major Bay Area. airports 
should be evaluated and implemented if feasible. Attention should 
be directed at concepts that a) build on existing institutional 
arrangements, b) are not discriminatory or anti-competitive, c) do 
not burden interstate commerce, d) generally support the spirit and 
intent of the Airline Deregulation Act, and e) have support from 
local Bay Area communities. 


e Other Proposals - The Regional Airport Planning Committee has also 
adopted a series of proposals to foster a more efficient and 
environmentally acceptable airport system. These proposals are 
Summarized in Table III-2. They are more specific in nature than 
the recommendations; however, a number of the proposals require 
additional review and analysis. 
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PROPOSALS 


FORECASTS/DATA 


, Review forecasts. 


. Conduct Air Passenger Survey. 


. Develop consistency in 


monthly Activity Reports. 


AIRPORT SYSTEM ALTERNATIVES 


. North Bay - Conduct cooperative 


study with local jurisdictions 
to develop recommendations for 
serving future North Bay 
passenger demand. 


Evaluate methods to coordinate 
operation of airports as a 
regional system. 


*S = Short-range (0-5 years) 
M = Medium-range (5-10 years) 
L = Long-range (10-20 years) 


TIME FRAME* LEAD | 
S M L AGENCY 
6 @ 2 RAPC 
@ r) @ RAPC 
@ RAPC 
& RAPC 
& RAPC 


Table III-2 


SUMMARY OF PROPOSALS 


REGIONAL 
ROLE 


Review 
forecasts. 


Design & 
manage 
survey . 


Suggest 
changes. 


Determine 
interest. 
Develop 


work scope. 


Manage 
study. 


Determine 
interest. 
Develop 


work scope. 


Manage 
study. 


COMMENTS 


Regional forecasts should be reviewed 
every two years. Incremental adjustments 
should be made considering current region- 
al population, employment and income pro- 
jections, local and national economic 
trends, air fares, regulatory changes, and 
energy availability. 


Data on passenger origins/destinations, 
ground access patterns, etc., should be 
updated every five years. 


Airports should review format for report- 
ing monthly passenger, cargo, and flight 
statistics to develop consistent reporting 
format. 


Existing policy calls for cooperative 
study addressing a range of issues. 
(Comparative data on effect of North Bay 
airport on regional plan developed as part 
of plan update study.) 


Study would evaluate operational and in- 
stitutional methods for integrating Bay 
Area airports. Operational methods in- 
clude helicopter, STOL, watercraft, bus 
or fixed guideway transit system. In- 
stitutional methods include combined air- 
port management, flight allocation com- 
mittee, airport pricing committee, etc. 


Table III-2 (Con't) 


SUMMARY OF PROPOSALS 
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TIME FRAME LEAD REGIONAL 
PROPOSALS S M L AGENCY ROLE COMMENTS 

. Evaluate second Oakland runway @ RAPC Evaluate A long-range issue remains concerning the 

and alternatives. BCDC alterna- need for a second runway in the Bay and 
tives. alternatives to its construction. 
AIRPORT AND AIRSPACE CAPACITY 

. Evaluate potential for resched- eS FAA Evaluate When delays start to regularly approach 

uling flights. Airlines system im- acceptable limits, encourage airlines to 
pact from cooperate in voluntary rescheduling of 
resched- peak period flights. 
uling. 

. Establish quota rule for SFO 3 FAA When delays start to regularly exceed ac- 
(FAR 93) and/or peak period Airport ceptable limits, establish a quota for 
surcharges. critical traffic periods at SFO or estab- 

lish surcharges to encourage more ration- | 
al use of capacity. 

. Segregate general aviation @ FAA Evaluate potential for using separate 
and commuter airline traffic airfield facilities and air traffic con- 
at air carrier airports. trol procedures for general aviation and 

commuter airline traffic. 

. Develop "Reliever" general ) FAA - Approve To provide maximum benefit to the 
aviation airports that can Airports funding. system, reliever airports should have an 
be used during peak IFR de- instrument approach and full ILS if 
mand periods. possible. 

. Develop General Aviation ILS S FAA A-95 Installation of ILS at one or more air- 
training capability. review. ports, e.g., Livermore, Hollister, Tracy 


or Napa, could help satisfy ILS training 
demand in region and relieve air carrier 
airports. 
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PROPOSALS 


6. Construct airfield improve- 


ments to reduce delays. 


7. Establish inter-airport 


transfer capability (air, 
water or ground). 


8. Conduct detailed airspace 


investigation. 


AIRPORT GROUND ACCESS 


1. Prepare transportation develop- 
ment programs. 


2. SFO-Review I-380 Collector 
Ramp Project. 


Table III-2 (Con't) 


SUMMARY OF PROPOSALS 


TIME FRAME 

5 M L 

ee 6 6 
= 

S ; 

ee e @®@ 

@ 


LEAD REGIONAL 
AGENCY ROLE 


Airports Approve 
funding. 


Airports Evaluate 
Transit funding 
operators sources. 


FAA Suggest 
and 
support. 


Airports Required 
for A-95 
review. 


Caltrans Coordin- 
Airport ate 
review. 


COMMENTS 


Proposed projects to reduce delay should 
be evaluated for impact on airport ca- 
pacity, noise, and Bay fill. 


Ability of airlines to land at either OAK 
or SFO and return passengers and bags 
quickly to desired terminal would enhance 
airspace capacity (e.g., during IFR 
weather). 


Large delays are projected, possibly as 
early as 1987. Studies should be conducted 
now by FAA to quantify delays, review in- 
pact of new ATC technology and evaluate 
methods to increase airspace capacity. 


MTC Resolution 592 makes preparation of 
such programs a condition for favorable 
review of major expansion projects. Ele- 
ments include transit coordination & lead- 
ership, transit ridership goals, preferen- | 
tial transit treatment on the airport, 
ride-sharing, paratransit, transit infor- 
mation, transportation system monitoring, 
etc. 


The construction of I-380 Collector Ramp 
should be reviewed to determine that the 
project a) represents the best transporta- 
tion improvement program on the airport 
for the money available, and b) does not 
foreclose any options for preferential fa- 


cilities for transit/high occupancy 
vehicles. 
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PROPOSALS 


SFO-Preserve options for 
direct BART service. 


SFO-Upgrade existing transit 
connections from BART and SP 
to airport. 


. Expand area bus service. 


SFO-Encourage development of 
private transit services from 
remote areas. 


SFO-Open airport to local cab 
companies. 


OAK-Design and evaluate BART 
connector system. 
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Table III-2 (Con't) 


SUMMARY OF PROPOSALS 


LEAD REGIONAL 
AGENCY ROLE 


Airport Evaluate 
. BART ex- 
tension. 


SamTrans Suggest 
or BART and co- 
ordinate. 


Transit Provide 
operators transit 
funds. 


Airport 


Airport 


Airport Approve 
funds. 


COMMENTS 


Airport plans for west of Bayshore prop- 
erty should preserve future option for a 
BART station in this location. (Costs may 
be prohibitive for BART subway through 
garage as originally planned.) 


Shuttle bus service similar to Oakland's 
Air-BART should be considered., 


As demand increases, transit operators 
should consider 1) extended area coverage, 
2) increased express service, 3) develop- 
ment of remote park-and-fly lots, 4) e- 
valuating local streets for preferential 
use by airport transit services. 


Recognize importance of smaller operators 
in providing access from remote areas. 
Provide adequate curbspace and signing. 


Opening airport to San Mateo cabs could 
replace a number of dropoff/pickup trips 
with single cab trips. 


Convenient connection to BART will enhance 
regional role of airport and improve 
ground access to OAK. Alternatives to 
fixed guideway system should also be 
studied to evaluate potential for staging 
service improvements and costs. 
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PROPOSALS 


OAK-Improve local street 
access. 


OAK-Bxtend Hegenberger Ex+ 
pressway to I-580. 


OAK-Expand area transit 
service. 


SJC-Study extension of 
proposed light rail sys- 
tem to airport. 


SJC-Program freeway inter~ 
change improvements. 


SJC-Expand area bus serv 
WiCE.. 


SJC-Upgrade bus service to 
SFO/OAK. 


Table I11-2 (Con't) 


SUMMARY OF PROPOSALS 


TIME FRAME LEAD REGIONAL 
‘SS M L AGENCY ROLE 
e® ® City of Coordinate 
Oakland review- 
Program 
funds. 
& City of Program 
Oakland funds. 
Caltrans 
eS @ Ss 
@ County Review. 
Transit Program 
District funds. 
= City of Program 
San Jose/ funds, 
Caltrans 
@ County 
Transit 
District 
] Transit 


operators 


COMMENTS 


Major improvements to Hegenberger Road, 
98th, and Davis St. will be needed to 
meet airport access requirements. Alter- 
native access to the Industrial Park 

from 66th Ave. should be considered to 
relieve Hegenberger Rd. 


Project would provide improved access to 
airport from I-580 and to Coliseum and 
Eastmont shopping center. However, severe 
neighborhood problems exist, 


See 5, 


County currently conducting a detailed 
alternatives analysis of light rail and 
other transit technologies as a pre- 
requisite for funding possible County 
light rail system. 


Priorities for improvement of freeway in- 
terchanges serving airport should be es- 

tablished. High priority projects should 
be proposed for inclusion in the T.I1.P. 


County plans to expand bus fleet. Im- 
proved airport service should be consid- 
ered, including connection to BART. 


Possible limits on SJC growth will in- 
crease transit demand to SFO/OAK. 
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Table I1I-2 (Con't) 


SUMMARY OF PROPOSALS 


TIME FRAME LEAD REGIONAL 
PROPOSALS te eh ae AGENCY ROLE COMMENTS 
Revise ADAP legislation to e RAPC Review new Transit and highway projects that prim- 
make airport access projects ADAP legis- arily serve airport users should be 
eligibie. lation. eligible for aviation trust funds. 
: Coordinate 

local re- 

sponse. 

AIRPORT NOISE . 
Prepare noise abatement pro- @ @ @ Airport Required MTC/ABAG resolutions make preparation 
grams. for A-95 of such programs a condition for favorable 

review. review of major expansion projects. Re- 
Request gional agencies are also interested in 
conditions evidence that noise trends are consistent 
on ADAP with those projected in regional plan and 
grant if that airports have, in cooperation with 
necessary. local jurisdictions, developed a plan for 
reducing incompatible land uses. 
Adopt future norse allocations © RAPC Review with Allocations are intended to a)establish 
for airports. airports. goal for region and airports, b)guide 
future regional decisions, and c)provide 
airport operators flexibility in working 
out individual strategies. Allocations 
would be based on airport traffic dis- 
tribution in regional plan. 
Support legislation to ensure e® -@ RAPC Review leg- RAPC should support legislation that: 
compliance with federal sche- islation. 1)proposes user generated fees, if neces- 
dule for retrofitting, re-engin- Coordinate sary, to finance compliance; 
ing, and replacing all non-Part local re- 2)does not permit substantive deviation 
36 aircraft by January 1, 1985. sponse. from Jan. 1, 1985 compliance date; 


3)does not prohibit application of new 
technology to aircraft produced before 
availability of technology. 
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PROPOSALS 


4. SFO-Implement Land Use Study 


recommendations. 


OAK-Review flight tracks over 
Alameda. Initiate actions to 
solve future land use compati- 
bility problems on Bay Farm 
Island. 


SJC-Implement airline/airport 
use agreement to control air- 
port noise levels. Continue 
land acquisition program, 


North Bay-Review land use de- 
cisions affecting North Bay 
airports. 


Prepare Airport Land Use 
Compatibility Studies. 


Table III-2 (Con't) 


SUMMARY OF PROPOSALS 


TIME FRAME LEAD 
Ss M L AGENCY 
e @ @ Airport 
@ & Airport 
FAA 
S & @ Airport 
Airlines 
& RAPC 
2 2 & Airport 


REGIONAL 
ROLE 


Review and 
comment. 


‘Suggest 


action. 


Approve 
ADAP funds 
for land 
acquisition 
program, 


A-95 
review. 


Review and 
comment. 


COMMENTS 


Major strategies being considered in- 
clude: 

® maximum aircraft noise levels by 
time of day 

noise quota system 

noise pricing system 

revised preferential runway system 
revised flight procedures 

new noise abatement runways 


If noise begins to intrude on northern 
Alameda, FAA should consider reconfigura- 
tion of College 6 flight track. 

Greater use of Silent 1 between 7p.m. and 
10p.m., where practical and safe, could 


-help reduce noise on Bay Farm Island. 


Agreement establishes right of City to 
regulate hours of airport operation. Air- 
port should also consider incentives for 
airlines to use newest technology equip- 
ment and to reduce number of "fill up” 
flights also serving SFO/OAK. 


Land uses around Hamilton, Napa County, 
Sonoma County, and Travis Airports should 
be retained in uses compatible with lim- 
ited air carrier operations until recom- 
mendations are made from joint North Bay 
Study. 


Remedial programs to acquire, insulate, 
or offer voluntary relocation 
assistance to home owners should 

be reviewed with respect to projected 
noise levels in regional plan. Short 
term emphasis should be on 70 CNEL area 
for 1981. 
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PROPOSALS 


Review ALUC plans and plans 
for major residential de- 
velopment. 


Support revised ALUC legisla- 
tion. 


Prepare quarterly noise maps/ 
Expand monitoring locations. 


Assist in reviewing proposed 
flight track changes. 


AIR QUALITY 


Prepare air quality improve- 
ment program. 


Table III-2 (Con't) 


TIME FRAME LEAD 

S M L AGENCY 
e® e@ @ RAPC 
r) RAPC 
@. Airports 
S S & RAPC 
& @ @ Airports 


SUMMARY OF PROPOSALS 


REGIONAL 
ROLE 


Review and 
comment. 


Propose 
new legis- 
lation. 
Coordinate 
local re- 
sponse. 


Update 
noise maps 
if not done 
by airports. 
Comment on 
proposed 
variances. 


Coordinate 
local reso- 
lution of 
issues. 


Required 
for A-95 
review. 


COMMENTS 


ALUC plans and plans for major develop- 
ment should be reviewed for consistency 
with the regional plan in order to 
a)prevent an increase in incompatible 
use and b)facilitate a decrease in 
existing incompatible uses. 


RAPC should support legislation that: 

1) recognizes state and regional plans 
in establishing noise impact boundar- 
ies; 

2) provides machanism for achieving con- 
sistency between ALUC and local 
plans; 

3) provides mechanism for dealing with 
existing incompatible uses; 

4) provides a linkage for sharing miti- 
gation responsibility between airport 
and local communities. 


Airports should consider acquiring compu- 
ter software to generate quarterly noise 
maps based on monitoring data. This 
capability would help to better identify 
the noise impact boundary and to evaluate 
potential mitigation measures. Additional 
monitors should be considered. 


When proposed flight pattern changes 

at one airport shift noise from one com- 
munity to another, RAPC may be able to 
assist in resolution of conflict. 


MTC/ABAG resolutions have requested such 
programs be prepared when there is evi- 
dence that existing or projected air qual- 
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PROPOSALS 


Reduce emission rates for air< 
craft engines. 


Increase use of mass transit 
and shared-ride programs. 


Improve vehicular traffic 
controls on the airport. 


Investigate aircraft towing 
and partial engine shutdown 
to reduce ground based emis- 
sions. 


@ 


ENERGY 
Maintain high airline load fac- 
tors. 


Establish inter-airport trans- 
fer capability (air, water, or 
ground). 


Reschedule operations during 
peak delay periods. 
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SUMMARY OF PROPOSALS 


LEAD REGIONAL 

AGENCY ROLE 

EPA Support 
changes in 
regulations. 

Transit 

operators/ 

Airports 

Airports 

Airports 

Airlines 

Transit Suggest 


operators methods. 


Airlines 


Investi- 
gate sche- 
duling im- 
pacts. 


COMMENTS 


ity conditions exceed State and Federal 
standards. 


Proposed changes by EPA to aircraft en- 
gine emission standards would significant- 
ly lower emissions. Engine manufacturers 
must produce the technology. 


See “Airport Ground Access." 


Controls to speed the flow of surface 
traffic on the airports can help reduce 
emissions. 


Improvements in aircraft engine emission 
rates should reduce severe aircraft-re- 
lated air quality problems. Aircraft 
towing and partial engine shutdown should 
be investigated in the future if projected 
improvements do not materialize. 


Sustained load factors above 60% are be- 
lieved possible under airline deregulation. 


Airport transfer capability would miti- 
gate against low load factors as new 
flights are added to OAK and SJC. 


Voluntary rescheduling by airlines will 
reduce fuel consumption caused by delays 
at peak activity periods. 
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PROPOSALS 


4. Reduce intra-bay operations. 


at 


Increase use of mass transit 
and ride-sharing programs. 
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Table III-2 (Con't) 


LEAD 
AGENCY 


Airlines 


Transit 


SUMMARY OF PROPOSALS 


REGIONAL 
ROLE 


Evaluate 


operators transit 


Airports 


productiv- 
ity. 


COMMENTS 


Fill-up operations between airports are 
not energy-efficient. 


Transit operators need to plan improve- 
ments so that increased service is not 
counterproductive by lowering vehicle oc- 


cupancy. 


IV. AVIATION FORECASTS 
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A. ISSUES AND PROBLEMS 


No area of aviation planning has received such extensive debate as the 
air travel forecasts.. Major changes in the direction of air travel 
growth have wide-ranging impacts on regional policies relating to the 
timing of airport improvements, compliance with the State's airport 
noise standards, and compliance with State and Federal air quality 
Standards. 


Starting in 1969, a series of forecasts were prepared for the Bay Area 
by the ABAG Regional Airport System Study (RASS), the Air Transport 
Association, the Federal Aviation Administration, and the California 
Department of Transportation. These forecasts often differed with 
respect to the air travel projections as well as the methodology used to 
arrive at these projections. More importantly, most of the forecasts 
failed to anticipate many significant changes that occurred in the 
aviation industry. 


Regional forecasts prepared for the RASS in late 1969--at the peak of 
the 1960's growth curve--initially estimated that there would be 83 
million annual passengers using the Bay Area airports. by 1985. 
Subsequent data from the 1970 Federal census indicated a lower 
population growth rate for the region was appropriate, and the forecasts 
were adjusted to reflect a potential for 72 million annual passengers in 
1985. By 1975 when ABAG and MIC reviewed the forecasts as part of MTC's 
Regional Transportation Plan, it was clear that the expansive growth 
that was predicted was not forthcoming. Thus the forecasts were again 
adjusted to show a range of 37-43 million annual passengers by 1985. 
Finally, in 1977 as part of the current study, a comprehensive review of 
the regional projections was undertaken. Federal regulatory actions and 
airline promotional programs occurring in 19/77 caused further 
modifications in airline industry growth, requiring a second review in 
1979; however, no changes were made at this time. 


Modifications in the forecasts were essentially a response to a number 
of major events impacting the airline industry. These are briefly 
discussed below. 


e 1969 - 1971. The economy was in a recession and traffic 
declined. At the same time, the airlines began to acquire the 
first of the wide-body aircraft and expenditures increased 
rapidly. Airline fare increases were slow to be approved and 
could not cover the rising labor costs and the costs of debt 
financing. Record losses in 19/70 forced the industry to cut 
back service and lay off employees. 


e 1972 - 1973. As a result of airline cost-cutting measures, 
new fare increases approved by the CAB, and rising traffic 
levels, these years were generally ones of recovery for the 
industry. Moderate profits were recorded for both years. 


E40" 


@ 1974 - 1975. The OPEC oi] embargo occurred in late 1973 and 
early 1974, again causing the airlines to cut back service and 
lay off employees. The embargo precipitated another recession 
in the economy and a decline in traffic in 1975. During the 
early months of 1975, fuel costs soared at almost $2 million a 
day compared to 1974. Fare increases approved by the CAB to 
cover mounting fuel costs, together with a diversion of 
traffic from the automobile, enabled the airlines to show 
Substantial profits in 1974; however, by 1975 the industry 
SUT Pered@irts second: bargest Toss in hvstory. Capital 
formation for future airline re-equipment needs loomed as a 
problem. 


@ 1976 - 1978. A strong economic recovery began in 1976. As a 
result of airline cost control measures and a resurgence of 
traffic growth, airline profits were again restored. Airline 
traffic increased in each of the three years. During 19/77 the 
airlines began to stimulate traffic growth with the 
introduction of promotional and discount fares. At the same 
time the Federal government started debating whether to 
"deregulate" the airline industry to restore greater 
competition. In 1977 the Air Cargo Deregulation Act was 
Signed, followed by the Air Passenger Deregulation Act in 
1978. Under the new act, Civil Aeronautics Board authority 
over routes will expire in 1981 and authority over fares will 
expire in 1982. 


e 1979 - Present. Traffic increased in 1979 but the high costs 
of fuel and impending recession have cut sharply into airline 
trafficeand protits:. 


Deregulation and fuel cost and availability have and will continue to be 
major influences on future forecasts: 


e Air passenger forecasts--through changing air fares and 
constraints on jet fuel availability; 


e Air cargo forecasts--through effects on level of service and 
capacity; 


e Aircraft operations--through higher load factors and 
accelerated purchase of more fuel-efficient and quieter 
airenatics 


e Commuter airline activity--as replacement carriers for larger 
airlines that have withdrawn service from smaller communities. 


Because of the tremendous uncertainty in both the short-range and the 


long-range forecasts, the variables underlying the forecasts will have 
to be continuously monitored and reviewed. 
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B. FINDINGS . 


Air Passenger Forecasts 


e Current Forecasts. In 1977, RAPC reviewed a number of factors that 
were felt to influence air travel forecasts for the Bay Area. 
These included. population, employment, and personal income trends, 
projections of real economic growth in the economy (GNP), and 
trends in airline fares. Statistical analysis of past data showed 
that a number of forecast equations fitted historical experience, 
but these equations also underestimated what was felt to be 
reasonable future growth rates. 


The final planning forecasts represent the consensus of members of 
the Regional Airport Planning Committee rather than the results of 
a specific forecast equation; uncertainty in the probable forecast 
values was dealt with by adopting a range in the forecasts that 
encompassed both the expected volume of passenger activity as well 
as the expected time at which the forecast would be reached (See 
Figure IV-1). 


FORECASTS OF BAY AREA PASSENGERS 


Millions of Annual 


Time Frame ; Passengers On and Off 
1985-1989 37-43 
1994-2000 45-56 


e Recent Experience. In 1976, 1977, and 1978, passenger volumes 
through the Bay Area airports increased /.2%, 9.3%, and 13.3%, 
respectively. These rates differed noticeably from the period 
1970-1975, in which the average annual growth rate was 3.6%. The 
causes behind the increased growth in air travel were twofold: 
First, in 1976 a recession in the U.S. economy was replaced by an 
expanding economy for the first time in a number of years. 
Secondly, passengers began flying more in response to the 
proliferation of low air fares which were awarded by the 
consumer-conscious CAB in 1977 and 1978. A substantial portion of 
traffic growth in 1978 was due to the implementation of new low 
fare programs by the airlines in 1977. 


e Projected Changes in Demographic Data. Population, employment and 
income are traditional measures of the potential for a region to 
generate air travel. Population, as a variable in the forecast 
equation, measures the potential of the region's residents to 
produce air trips as well as attract non-resident passengers who 
are coming to the Bay Area to visit friends and relatives. 
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Employment can be used to measure business travel. Personal income 
1s a surrogate variable for the economic vitality of the region 
(lacking a more direct measure such as a gross regional product). 


DEMOGRAPHIC PROJECTIONS 


AD | A LSRie Nate POO Ta malinits 

Population 4.93 5.46 5.99 Millions 
Employment Cate oROS 2.80 Millions 
Income $24,465 $32,880 -- Billions 


Note: 1987 and 1997 population and employment are 
interpolated from ABAG Series 3 projections. 


Changes in the demographic base do not, however, sufficiently 
account for the impact of tourism and convention trade on Bay Area 
passenger volumes. Tourist and convention business is a major 
generator of air travel and one that will continue to significantly 
affect Bay Area traffic. Proposed plans for tourist and convention 
facilities in the Bay Area indicate that this segment of the Bay 
Area economy will continue to expand. 


Economic Changes. Changes in the economy have had a major impact 
on air travel demand in the past five to six years. Recession and 
inflation have been a continuing fact of life in the economy since 
1970. Recessions occurred in 1970, 1974 and 1975. These have been 
followed by strona recoveries in Fo7c. 1973. wand: 1n97 6. 
Inflation has continued at a brisk pace; by 1978 the dollar was 
worth half of its value in 1967. In general, inflation depresses 
the market for pleasure travel and recession depresses the market 
for business travel. Inflation causes consumers to place assets in 
Savings accounts or direct reduced purchases towards durable goods. 
Recession causes business to reduce expenditures of all kinds and 
consumers to increase savings because of employment uncertainties. 
Recent national economic forecasts indicate that real GNP (GNP 
measured in constant dollars) will increase 2.5 to 3.0% annually 
over the next ten years. 


Air Fares. Air fares were found to have the most significant 
impact on forecasts. "Real" air fares have continued to decline 
over the years. In other words, price increases in fares were less 
than price increases in other consumer goods. Thus the air trip 
has remained a “bargain" despite rising labor and fuel costs. (In 
1977 and 1978, between 35-40% of the air passengers were traveling 
on some form of discount fare.) 
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The forecast analysis dealt with three fare scenarios - declining 
real fares, constant real fares, and increasing real fares - and 
produced a comparable range in forecasts. Within California, 
intrastate fares have increased significantly since deregulation. 
(Fares in the California Corridor have traditionally been the 
lowest in the nation for short haul trips.) Airline fuel costs 
continue to increase due to OPEC price hikes. For these reasons a 
constant or increasing real air fare seems the most likely 
condition for the next ten years. 


Jet Fuel Availability. The ability of the airlines to obtain 
adequate supplies of jet fuel to serve future demand is the newest 
factor that must be considered in the forecasts. The amount of 
Tuel the airininess can obtain iwi tratmectly ditect the number of 
Tiignus end the capacity of, thenainline system. It sissvirtually 
impossible at this time to determine how much fuel the airlines 
will have in the future. It is even more difficult to correlate 
fuel supplies with passengers using the Bay Area airports. This is 
because an actual fuel shortage would involve changes in the 
aircraft fleet mix, route system, and scheduling that cannot be 
predicted at this time. Estimates of the Bay Area aircraft fleet 
mix and fuel efficiency characteristics of the future airline 
fleet, however, indicate that the aircraft fleet as a whole will be 
up to 45% more fuel efficient in 1987 and up to 55% more fuel 
efficient in 1997 (measured in passenger miles per gallon). 
Theoretically this means that if the airlines flew the same number 
of miles in 1987 as they did in 19/77 and had the same amount of 
fuel, they could transport 45% more passengers; however, as 
mentioned above, this is only a very rough estimate based on 
current load factor trends, projected airline fleet changes, etc. 
The following table compares order-of-magnitude estimates for 
increases in fuel consumption corresponding to increases in 
passenger activity levels. 


PROJECTED INCREASES IN AIRLINE FUEL CONSUMPTION 


Passenger 
Increase Fuel Consumption 
Forecast Compared to Increase Compared 
Year Range LOL Pong 77 
1987 Low 51% 28% - 34% 
High 76% 45% - 53% 
1997 Low 84% 40% - 4/% 
High 129% 6/% - 78% 
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@ Auto Fuel Availability. One interesting phenomenon that occurred 
during the 1973-1974 oil embargo was a diversion of trips from the 
automobile to air transportation. This took place because of the 
uncertainty by motorists over the availability of fuel. Rather 
than risk being stranded on the highway, many passengers opted for 
the greater security of a reservation on a scheduled flight. A 
future scarcity of automobile fuel could have a similar effect. 


e Combined Effects. One way to check the reasonableness of the RAPC 
forecasts is to test the assumptions that are required to "make the 
forecasts happen." Assuming that historical forecast relationships 
continue, real GNP and personal income would have to grow 3.8% 
annually and real air fares would have to decrease 7% annually to 
reach the 43 million annual passenger level in 1987. These growth 
rates compare to a 3.2% annual growth rate in GNP and personal 
income between 1970 and 1978 and a 3.0% annual decrease in real air 
fares. In order to reach 3/7 million annual passengers in 1987, 
real GNP and personal incone would need to increase 3.2% annually 
and real air fares would have to decrease at the historic rate over 
the past 8 years. Thus, the high RAPC forecasts are contingent on 
a fairly healthy economy and continuation of the type of low fare 
programs inaugurated by the airlines in 1977/7. 


Air Freight and Air Mail 


e Current Forecasts. Regional forecasts represent a 6-8% annual 
growth rate in air freight tonnages. Air freight forecasts were 
developed by reviewing forecasts from various sources and using a 
consensus among these forecasts. Civilian mail volumes were 
projected based on population and employment growth in the region. 
Military mail volumes were assumed to continue at peacetime levels. 


FORECASTS OF BAY AREA AIR CARGO 


(Annual Tons On and Off) 


1977 1987 1997 
Low High LOw High 


Freight 390,000 673,000 721,000 1,150,000 1,650,000 


Mail 100 ,000 117 ,000 117,000 P30,,000 £357,000 
Total 490,000 790,000 838,000 1,285,000 1,785,000 
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e Past Experience. Shipment of air freight dropped off significantly 
between 1970 and 1976, as shown in the following statistics: 


Average Annnual 


Period Cargo Growth in the Bay Area 
1960 - 1965 24.1% 
1965 - 1970 EGY WA 
1970 - 1976 147 


During this period all-cargo aircraft service was not a profitable 
industry. The airlines reacted to economic pressures by reducing 
the number of cities receiving all-cargo service from 50 in 1967 to 
12 in 1977. One of the major constraints on future cargo growth 
appears to be the number of all-cargo aircraft. More and more 
Cargo is being flown in daytime commercial passenger aircraft at 
premium rates. 


e Recent Experience. In 1976, 1977, and 1978 air cargo handled at 
tives Bay JAred. dirports mnchedsed oso 6, Gece, aide licen by, 
respectively. The Air Cargo Deregulation Act of 19/77 went into 
effect in November, 1977, removing most rate and entry restrictions 
on domestic air freight carriers. Several air carriers moved 
aggressively into new markets. Flying Tiger expanded its route 
system into southeastern portions of the U.S., as well as into 
Alaska and the Pacific. Federal Express, specializing in smal] 
packages, also expanded its operations and lift capacity by 
acquiring a fleet of B-/2/ cargo aircraft. 


International air cargo is expected to flourish, particularly in 
the industrially developing central and north Pacific. The Bay 
Area will probably participate heavily in air cargo development in 
the Pacific because of its proximity to these markets. Overall, 
however, reactions to cargo deregulation are mixed. Service tends 
to remain concentrated in selected major hub cities where the air 
passengers travel, rates have increased 10-25%, emphasis remains on 
the small package shipper, carrier damage liability has decreased, 
and all-cargo lift capacity has remained static. In addition, one 
major trunk airline ceased all-cargo operations in 1978. 


@ Combined Effects. While there are a few "expansive" forecasts in 
the 10-12% range, the 6-8% annual growth rate appears to be a valid 
planning range, given the uncertainties and problem areas noted 
above. 
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Airline Operations 


e Current Forecasts. There has been a significant downward trend in 
number of airline operations in the Bay Area coupled with an upward 
trend in the number of passengers per operation. The downward 
trend in operations resulted from a slowdown in traffic growth in 
the early 1970's, a replacement of older equipment by higher 
Capacity aircraft, and the Arab oil embargo in 1973-1974 which 
forced major schedule reductions. Current forecasts are shown 
below. (Also see Figure IV-1.) 


FORECAST OF AIRCRAFT OPERATIONS BY MAJOR AIRLINES 


(Total Bay Area Operations) 


Annual Operations* Boarding Seats Per Passengers Per 
Load Departure Operation** 
Teak Low High Factor Low High Low High 
1977 358,000 53.3% 138 WS) 
1987 398 , 000 477,000 96.4% 160 169 90 95 
1997 421,000 522,000 Bi sle 185 193 107 ey! 


*Includes non-revenue, aircraft positioning, and charter flights 
**Passengers per scheduled, revenue operation 


Recent Experience - Passenger Service. Recent experience indicates 
that the number of passengers per operation is increasing faster 
than assumed in the regional forecasts above. This increase can be 
attributed to the lower air fares--and commensurate increase in 
breakeven load factors for the airlines--and shortage of airline 
capacity. In 19/78 the major domestic trunk airlines operated at 
revenue load factors approaching 62% while the international 
carriers achieved revenue load factors slightly in excess of 65%. 
As load factors level off at these higher values, the controlling 
factor governing growth in passengers per operation will be the 
rate at which airlines can add capacity to their aircraft fleets. 
Assuming that the rate of growth in seating capacity remains the 
same but that the Bay Area load factors are five percentage points 
higher in 1987 and 1997 than initially forecasted, the passengers 
per operation forecast would be be 98-104 in 1987 and 116-121 in 
LOoy., If this load factor trend were to take place, airline 
operations forecasts for the Bay Area would be reduced 8% in 198/ 
and 1997. Such a load factor trend would be reinforced in an 
extremely fuel-scarce industry. Also in a fuel-scarce industry 
traditional assumptions about maximum sustainable load factors 
would need to be reviewed in greater detail. 
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e Aircraft Fleet. 


Projected changes in the aircraft fleet mix are 
Shown in the table below. The types of aircraft operating at each 
airport will have a major impact on future airport noise levels and 
on airport capacity. These estimates show a gradual phasing out of 
the older three- and four-engine jets, increased use of wide-body 
aircraft, and the introduction of new technology aircraft in the 
early to mid-1980's. The new aircraft types, classified by their 
approximate passenger loads, are the B-75/7 and B-/767 (New 200), the 
DC-9-80 (New 150), and a new 125 passenger aircraft resembling the 
DC-9-50. All of the new technology aircraft will be significantly 
quieter and more fuel efficient than the aircraft they will 
replace. 


PROJECTED CHANGES IN AIRCRAFT FLEET MIX 


(Percent of Total Operations) 


e Commuter Airline Service. 


Common 

Aireratt ype Aircraft NES poey go? 
4 Engine Wide-Body B-747 4.0% Set ea eligg Oy 8.0- 9.1% 
4 Engine Regular-Body DC-8, B-707 Cosine 9.7-10.5% -- 
3 Engine Wide-Body DC-10, L-1011 O,oe  1O0./7-l1153% 14.9-15.2% 
3 Engine Regular-Body B-727 37.9%  45.5-46.6% 26.2-26.9% 
2 Engine Regul ar-Body DC-9, B-737 2o.\p ~ 18.8-19.3% 9.6-10.3% 
New 200 Passenger B-767 3.9- 4.6% Poel 16 6% 
New 150 Passenger DC-9-80 emo a. 10.0-10.4% 
New 125 Passenger DC-9-50 ieee 13.0-14.7% 
Turbo Prop Electra anys 


Commuter airline activity has already 


increased dramatically as a direct result of the Airline 
Deregulation Act. Commuter airlines (also called Third Level Air 
Carriers) have stepped in to provide air service to cities that 
have experienced a deterioration or loss of service due to the 
departure of a larger air carrier seeking more profitable routes. 
Major California cities that have been affected include Fresno, 
Stockton, Bakersfield, and Modesto. Section 419 of the Airline 
Deregulation Act of 1978 guarantees that “essential” airline 
service shall be maintained in small communities that are currently 
receiving or at one time received service by a CAB-certified 
airline over the past ten years. The CAB must determine what the 
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essential service levels are and provide subsidies to assure that 
these levels are maintained. The CAB must also assist the 


communities in finding replacement service when a certificated 
Carrier withdraws. 


It is therefore possible that one or two daily flights by a large 
jet may be replaced by 5-10 daily flights by smaller aircraft, thus 
greatly increasing the total number of operations. The aircraft 
Operations forecast below reflects the uncertainty concerning the 
ultimate role of this sector of the airline industry. 


FORECAST OF COMMUTER AIRLINE OPERATIONS 
(Annual Operations) 
1977 1987 1997 
Low High Low High 
62,000 43,000 84,000 68,000 111,000 


All-Cargo Service. Recent acquisitions by U.S. and foreign cargo 
carriers show that the expected trend towards use of the wide body 
aircraft for all-cargo operations is taking place. At the same 
time, however, small package air carriers and new cargo carriers 
are beginning to expand as a result of the Cargo Deregulation Act 
and are acquiring older equipment. Thus it is possible that the 
8,000 annual air cargo operations initially forecasted for 1987 and 
1997 may represent the lower threshold of the forecast range with 
the higher threshold being closer to 10,000 annual all-cargo 
operations. 


FORECAST OF ALL-CARGO AIRCRAFT OPERATIONS 
(Annual Operations) 
1978 1987 1997 
Low High Low High 
122000 8,000 10,000 8,000 10,000 
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C. PROPOSALS 


Air Passenger Forecasts 


Because of the quickness with which economic, fuel, and other factors 
affect the airline industry, regional forecasts should be reviewed every 
two years and adjusted accordingly. A policy of progressive incremental 
adjustments in the order of 0%, +5%, or +10% should be considered based 
upon a review of current information and trends. These adjustments will 
provide updated information necessary to continue various airport 
planning programs. Revisions to MIC's Regional Transportation Plan and 
ABAG's Regional Plan will be required to reflect the new forecasts. 


Airport Activity Reports 


The Bay Area airports publish monthly activity reports that tabulate 
passenger, cargo, and mail volumes and airline operations performed. 
The method for assembling and reporting this data varies by airport. 
Regional forecasts require an accurate record of historical data that is 
comparable for all airports. Therefore, it is suggested that the 
airport operators collectively review their reporting methods and 
present the data in a consistent manner. 
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V. AIRPORT SYSTEM ALTERNATIVES 
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A. ISSUES AND PROBLEMS 


The need for a regional overview of airport planning has long been 
apparent. The use of Bay Area airspace is already "managed" by a 
quaSi-regional agency, itn this case the Federal Aviation 
Administration's Terminal Radar Approach Control Facility, since 
aircraft operations at one airport interact with operations at other Bay 
Area airports. Several other factors are also relevant: 


e Airports in the Bay Area serve a broad regional demand for 
passenger and cargo service extending well beyond the 
immediate jurisdiction of the airport operators. 


e Noise from aircraft landings and takeoffs and from aircraft 
"overflights" affects a large number of Bay Area communities. 
Certain communities have borne the major effects of the 
growing regional demand for air transportation simply because 
they are located near the airports. 


e Emissions from aircraft and automobiles affect regional as 
well as local air quality. 


e Ground transportation improvements often involve coordination 
among more than one political jurisdiction. The programming 
of funds for highway and transit improvements takes place at 
the regional level. 


@e Conservation of energy has emerged as a major goal in 
transportation planning. How new airline service is developed 
in the region will have a significant impact on the 
consumption of transportation energy both on the ground and in 
the air. 


e Airport expansion has historically resulted in some filling of 
the Bay. Protection and enhancement of the Bay as one of the 
region's most significant environmental resources is an 
important concern. 


Asia aresul § sof States leas avion, amu kos) satan en iihet somo ian 
Transportation Commission was created and was given the responsibility 
for preparing a Regional Transportation Plan (RTP). Subsequent 
legislation expanded the concept of the Regional Transportation Plan to 
include a plan for aviation facilities and services. In response to 
this legislation, MTC prepared an Airport Element for the RTP in 1975. 
This element contained substantially reduced air passenger forecasts for 
the region. Expansion of all airports was reconmended; however, the 
reduced forecasts avoided the need for a second runway in the Bay at 
Oakland Airport. The number of passengers to be acconmodated at a North 
Bay site was set at 1 million annual passengers at Hamilton AFB, Napa 
County Airport, Sonoma County Airport or Travis AFB. 
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Further adjustments were made in the Plan in 1976 to make airport 
service recommendations for the North Bay contingent on local 
participation in a cooperative study of North Bay aviation needs. In 
1977 the RTP was revised to acknowledge the change in forecasts that 
were prepared for this study. 


The Regional Airport System 


Regional aviation demand is served by San Francisco, Oakland, and San 
Jose Airports. (See Figure V-1) 


CURRENT AIRPORT ACTIVITY LEVELS 


L900 Cangas 


Airport L97/9°Passengers™ (Thousands of Tons) 
San Francisco International 22,600,000 485 ,000 
Oakland International 2,700,000 T2300 
San Jose Municipal 3,600 ,000 10 ,900 
Regional Total ~ 28,900,000 508 ,000 


*Excludes estimated "through" passengers 
**Includes air freight and air mail 


The San Francisco Bay Area is the fifth most active airport "hub" in the 
United States behind Chicago, New York, Atlanta, and Los Angeles. San 
Francisco Airport, the region's major airport, handles 78% of the 
passenger traffic and almost all of the air cargo. International 
service as well as a significant portion of domestic service is located 
at San Francisco Airport. Private investment in passenger service 
facilities, aircraft service facilities and air cargo facilities is 
substantial. 


Oakland Airport's share of Bay Area passenger traffic averages between 
9% and 10%. Oakland's activity rose sharply in the late 1960's when 
intrastate carriers inaugurated new service in California markets. 
Between 1965 and 1969 there was also rapid growth in service to Europe 
and Hawaii by supplemental air carriers headquartered at Oakland. This 
service subsequently declined in the early 1970's as scheduled carriers 
introduced competing low group fares. Development of new interstate 
service has fluctuated with the economy and airline profitability. 


San Jose Airport's share of Bay Area passenger traffic is about 12% and 
has been gradually increasing on the strength of economic and population 
growth in the South Bay and new airline service. Like Oakland, San 
Jose's development received a major impetus in the late 1960's with the 
inauguration of new intrastate service. The airport has been somewhat 
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FigureV-1 


BAY AREA AIRPORTS 
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EXISTING AIR CARRIERS AIRPORTS 


POSSIBLE FUTURE AIRLINE SERVICE POINTS 
FOR CALIFORNIA CORRIDOR 


more successful than Oakland Airport in attracting and retaining new 
interstate service. 


Past Airport System Alternatives 


The formulation of airport alternatives for this study is the result of 
an evolutionary process that began in 1969 with the Regional Airport 
System Study (RASS). 


In 1970, the RASS Committee proposed eleven alternative combinations of 
airport sites and capacities to accommodate forecasted demand. The 
eleven alternatives included new air carrier airports at San Jose (Site 
E), Hamilton AFB, Concord, Livermore, Travis AFB, Sonoma County, 
Richmond, Napa County, and Hollister. To the original list was added a 
mid-Bay airport, a new airport in eastern Contra Costa County, and a new 
airport in Marin County. As a result of the public response to these 
alternatives, the RASS Committee removed the following airports from 
active consideration for air carrier use: 


e Hollister @ Richmond 

e Site E e Concord 

e North Bay e Livermore 

e Mid-Bay e@ Lakeview Road (Sonoma County) 


The recommended plan placed a policy limit on San Francisco Airport of 
31 million annual passengers for capacity and environmental reasons. 
Oakland Airport was reconmended as the airport to serve a major share of 
new demand in the region. Oakland Airport was assumed to have a second 
parallel runway which would be constructed in the Bay and would nearly 
double the airport runway capacity. A second parallel runway, to be 
constructed in the Bay, would nearly double the airport runway capacity. 
Oakland's advantages were its accessibility and over-water takeoffs and 
landings, which minimize noise perceived by nearby residents; its 
disadvantages, the Bay fill required for the second runway. 


San Jose, in the midst of high South Bay population expectations, put a 
Fide OfeitseaimpOnteatedrOUnawnO: mit! boneannual passengers for 
environmental reasons. Much of the demand generated in that area then 
would have to go to San Francisco and Oakland. 


Travis AFB presented the problems of a remote site. Most people would 
not choose to travel to Travis AFB unless unique service were placed 
there. Capital costs for access and terminal facilities for a major 
airport at this site would be large. 


Napa or Hamilton was slotted to meet the local need of the northern 
counties for California Corridor service rather than to serve as a major 
regional airport. Capacity in this role would be for about one million 
passengers annually at either one or the other, but not both. Local 
sponsorship or veto would be the controlling factor in the selection. 
(See Figure V-1) 
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Thus the recommendations became: 


RECOMMENDATIONS FROM REGIONAL AIRPORT SYSTEM STUDY (RASS) 


(Millions of Annual Passengers) 


Airport 1975 1980 1985 
San Francisco 19 23 31 
Oakland 6 1S 24 
San Jose 3 6 10 
Travis 0 1 6 
Napa or Hamilton _0 ab 1 


TOTAL 28 4b, 12 


Current Issues 


Current demand projections and past policy decisions limit the scope of 
the airport system alternatives that were reviewed. Two major 
assumptions have been made with respect to the development of the 
regional airport alternatives: 


1) Maximum use shall be made of existing airports in 
accommodating projected levels of demand. 


2) Development of a new regional airport in the Bay Area is 
not feasible because of the magnitude of the costs and 
the difficult environmental issues that would have to be 
faced. . 


Several other developments have a bearing on the airport system 
alternatives. First, after several years of study, the City of San Jose 
dropped from further consideration the possibility of developing an 
entirely new airport to replace the existing air carrier facility. 
Second, MIC and Solano County completed a study to determine the 
feasibility of joint civilian-military use of Travis AFB. Third, 
Hamilton AFB was declared surplus by the Federal government in 1976 and 
is being disposed of by the General Services Administration for possible 
aviation use. 


The airport system alternatives defined for this study are relatively 
subtle compared to earlier alternatives. They primarily focus on 
traffic adjustments within the existing system of airports. However, 
the impact of the traffic allocations on a single airport, such as 
Oakland or San Jose, will be substantial because of the relatively low 
level of current activity. In addition the concept of a North Bay 
airline service point for limited intrastate service involves local and 
yegqiond) policy isstes that are as sensitive as any of the issues 
explored in the original study. 
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This discussion highlights the issues that need to be addressed. The 
issues, ranked in priority order are: 


e Air Passenger Redistribution to Oakland and San Jose Airports. 
The regional plan proposes that Oakland and San Jose handle a 
larger share of future Bay Area air travel demand. The 
assumptions underlying this policy need to be tested to assure 
their continued validity. It is also necessary to reevaluate 
the 10 million annual passenger policy limit at San Jose 
Airport to determine whether this limit should be retained, or 
possibly lowered, due to adverse noise impacts. The need to 
Study a second runway in the Bay at Oakland Airport is not a 
consideration in the current study due to the lower demand 
forecasts. 


e Traffic to a North Bay Airport. The regional plan assigns up 
to two million annual passengers to a North Bay airport in 
1997. Strenuous objections have been aired with respect to 
this policy by Napa County and Marin County. The policy is 
intended to indicate: (a) a demand for California Corridor 
service that could be provided at one of the four existing 
airports in the North Bay (Hamilton AFB, Napa County, Sonoma 
County, or Travis AFB), and (b) a long-range regional need to 
relieve noise and surface traffic impacts at San Francisco and 
Oakland Airports by having the North Bay serve a portion of 
the demand generated in that area. 


e Air Cargo Redistribution. Unlike passengers, cargo is not 
inconvenienced by having to use a more distant airport. 
However, the concentration of cargo flights at San Francisco, 
particularly the number of flights in the late evening, is of 
growing concern to noise-impacted residents in communities 
around the airport. The potential exists to use Oakland 
Airport to serve some portion of the all-cargo traffic. 


e California Corridor Rail Alternatives. The short haul air 
travel market in the California Corridor constitutes about 40% 
of the Bay Area air travel demand. The diversion of some 
passengers to a competitive rail transportation system could 
affect the need for expanded airport facilities in the Bay 
Area. Various levels of improved rail service were tested. 
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B. APPROACH 


Increased demand for air service will have wide-ranging impacts on 
airport capacity, the environment, and the commitment of financial 
resources. Different options for expansion of airports and airline 
service need to be carefully reviewed to determine which of these 
options represents the best choice for the region. The purpose of the 
regional airport system plan is to develop appropriate guidelines within 
which this expansion can take place. To do so requires extensive 
analysis of the available options to demonstrate the wisdom of regional 
policy. Proposed policies can then be coordinated with the airports, 
regulatory agencies, and airlines as part of an overall implementation 
plan. 


The principal factors considered in the regional plan include: 
e The convenience of the system for the users 


e The adequacy of runway, airspace, and ground access capacity 
and opportunities to manage demand to fit available capacity 


e Airport noise impacts and methods for controlling noise 


e Local and regional air quality impacts and methods for 
attaining State and Federal air quality standards 


e The impact of increased demand on energy consumption by 
aircraft and airport surface transportation modes 


e The potential need for filling of the Bay to expand airport 
facilities 


e The costs of airport expansion 


e The impact of air passenger and air cargo growth on employment 
in the region and on the demand for land on and adjacent to 
the airports 


The choices that are available are termed "airport system alternatives." 
Essentially each alternative represents a different method of providing 
for regional demand involving alternative assignments of traffic to each 
airport. Each alternative can be compared with respect to the factors 
above to provide decision makers with information to develop local and 
regional policy. 


The assessment of each airport's air passenger potential is directly 
related to a combination of three factors: 


@ the forecasted number of passengers within each airport's 
geographic service area 


@ the destinations served from each airport 


@ the frequency of airline service to these destinations 
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Airport Service Areas 


The airport service area is the geographic area that is most accessible 
to a particular airport due to the characteristics of the regional 
ground transportation system. 


Data from the 1975 MIC Air Passenger Survey shows that over 60% of the 
passengers using San Francisco Airport presently come from San Francisco 
and San Mateo Counties. About 90% of the passengers using Oakland 
Airport come fron Alameda and Contra Costa Counties. Eighty percent of 
the passengers using San Jose Airport are generated in Santa Clara 
County and a significant number--about 8%--come from Santa Cruz County 
and northern Monterey County. Currently Oakland Airport serves only 47% 
of the air passengers in Alameda and Contra Costa Counties and San Jose 


Airport serves 58% of the passengers in Santa Clara County. (See Figure 
V-2) 


1975 ORIGINS OF PASSENGERS TO INDIVIDUAL AIRPORTS 


County Origin of Airport (% 

Air Passenger Trip San Francisco akland San Jose’ TOTAL 
Alameda 953% 65.7% Sows oaaye 
Contra Costa 4.9 aaa) es (Sra! 
Marin 5.4 1.6 - 453 
Napa WES) O59 - ee 
San Francisco tel eitas 2.0 0.6 32.0 
San Mateo 1967 WS) AS 1525 
Santa Clara 955 Oey, Sikes IWS 
Solano ae lea! ~ 3 
Sonoma 4] 0.8 AS) 4.6 
Out-of-Region 

100% 100% 100% 100% 


TOTAL 


Source: 1975 MIC Air Passenger Survey 


The airport service areas were defined by two means: (a) by reviewing 
the origins and destinations of all passengers using each airport, and 
(b) by reviewing the origins and destinations of passengers in the 
Californias core dors. Vinhescahitornid Corridor -atrnomarket to Los 
Angeles, Orange County, and San Diego is served by frequent flights from 
all three Bay Area airports. The choice of airports in this market will 
therefore be largely governed by surface accessibility.) In addition 
future improvements in the regional transportation system need to be 
reviewed to determine their effects on airport accessibility. 
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Figure V-2 
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For the purpose of analyzing airport traffic potential, the service area 


for each airport was generally defined to include the following 
counties: 


San Francisco Airport - San Francisco, San Mateo, Marin, and 
most of Sonoma Counties 


Oakland Airport - Alameda, Contra Costa, Napa, Solano, and 
portions of Sonoma County 


San Jose Airport - Santa Clara and portions of Southern 
Alameda and Southern San Mateo Counties 


North Bay Airport (when included in the airport alternatives) 
- Marin, Napa, Solano, and Sonoma Counties. 


Estimates of the future traffic in each airport service area were 
developed by combining separate forecasts of resident and non-resident 
air passenger locations. These projections were based on the Series 3 
projections for population, employment, and income prepared by the 
Association of Bay Area Governments. The distribution of hotel rooms in 
the region (a measure of tourist attraction) and distance from the 
airport were also found to be significant factors affecting the location 
of passenger demand in the region. The county projections are shown 
below. Passenger demand within each county was further partitioned into 
440 zones, a regionwide zone system used by ABAG and MTC for 
transportation and land use planning. 


FORECASTED PERCENTAGE OF AIR PASSENGERS BY COUNTY 


(Includes Both Residents and Visitors) 


County 1975* 1987 1997 
Alameda los2% oes. P5.3% 
Contra Costa Gray eg Tat 
Marin v5 ae aes 
Napa OS 0.6 ay 
San Francisco Seo Sia 29.8 
San Mateo 16 33 Waad SSO 
Santa Clara 18.4 (Ady 2452 
Solano TeBEe 20 Stall 
Sonoma ae Pie Pal 

Total 100207 TOOL LOG. 0% 


*Source: 1975 MTC Air Passenger Survey 
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The resulting passenger potential in each service area is shown below: 


SERVICE AREA POTENTIAL 


(Millions of Annual Passengers) 


1987 1997 
Airport Low High Low High 
San Francisco ie) (pee 19.0 Co 
Oakland Died: 8.9 9.9 Toe 
San Jose 6./7 Pe8 8.9 10.8 
North Bay -- Lae -- ic 


Note: 1) Forecasts do not include connecting or 
out-of-region passengers. 


ZeNoroh. Bay horecasis. inc Lude: only 
passengers in Southern California 
market. 


While the service area projections provide an indication of the maximum 
traffic potential for Oakland, San Jose, and a North Bay Airport, it is 
clear that service to all possible destinations from these airports 
would not be economically feasible. Thus, a portion of the passengers 
in these service areas will always use San Francisco Airport because of 
the unique services provided at this airport. 


For some alternatives discussed later on, Oakland Airport's service area 
was expanded to include downtown San Francisco in order to meet overal| 
service objectives established in the regional plan. This assumption is 
consistent with existing and planned transportation services between 
Oakland and the downtown area. A small portion of passengers using the 
Bay Area airports will come from outside the nine-county MIC planning 
region. This portion is expected to be about 4.5% of all passengers 
originating or terminating their trip at a Bay Area airport and is 
assumed constant throughout the forecast period. Connecting 
passengers--those passengers using Bay Area airports to transfer between 
flights--are forecasted to decrease from 15% of Bay Area passengers in 
COTS torso ee aie oy ANG els o pala l oo dee 


Airport Accessibility Considerations 


- Transit. The proposed BART Extension to San Francisco Airport and 
the proposed automated Connector System linking BART to Oakland 
Airport present interesting accessibility issues. A direct BART 
extension to San Francisco Airport would increase transit 


hs 


accessibility to San Francisco Airport for East Bay passengers but 
may not significantly improve upon existing express bus service for 
passengers in downtown San Francisco. Direct BART service from the 
growing Concord-Walnut Creek area as well as the central 
Qakland-Berkeley area would provide major competition with any 
transit improvements to Oakland Airport and could weaken the 
Oakland market potential. 


The proposed connection to BART at Oakland Airport would generally 
improve transit accessibility from all parts of the East Bay and 
San Francisco. Some areas would receive better service than 
others. Air passengers on the BART Richmond-Fremont line would be 
required to transfer once at Coliseum Station while those on the 
Daly City-Concord line would have to transfer twice. The 
connection could, however, greatly improve the image of Oakland 
Airport and could prove attractive for passengers with destinations 
in downtown San Francisco. 


With respect to upgraded Southern Pacific peninsula rail service, 
improvements in this service would increase the accessibility of 
San Francisco Airport from Santa Clara County. 


- Highway. Although funding constraints will limit major new highway 
construction, completion of portions of the approved system and 
upgrading of other portions will have some effect on airport 
accessibility. Construction of the Hoffman Freeway between the 
Richmond-San Rafael Bridge and I-80 in Richmond will improve access 
from Marin County to the East Bay. As congestion increases in the 
Golden Gate Corridor and through downtown San Francisco, Marin 
passengers may choose the quicker, less congested route to Oakland 
Airport. Completion of the Grove-Shafter Freeway will improve 
access from Contra Costa County to Oakland Airport via Route 1/7. 
Some Contra Costa passengers currently find it easier to continue 
across the Bay Bridge to San Francisco Airport because of the 
awkwardness of the existing connection to Route 1/7 via local 
Streets. Widening Route 1/7 from the Santa Clara County line to the 
junction with Route 101 near San Jose Airport will generally 
improve access from southern Alameda and reinforce the historical 
reliance of this area on airline services at San Jose Airport. 


Airline Service Assumptions 


The other major factors considered in estimating airport traffic 
potential include the destinations served and the frequency of service. 
Airline service levels are important because airports as well as 
airlines compete with each other for passengers. The 19/75 MTC Air 
Passenger Survey was used to establish relationships between the 
frequency of service at each airport and the share of the market 
attracted. It was found that both Oakland and San Jose Airports must 
provide fairly high frequencies in order to attract a large share of 
local demand. 
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This occurs because many passengers will continue to choose the 
convenience of more numerous San Francisco departure and arrival times 
(and connecting possibilities at "downline" airports) over the 
comparatively less flexible schedules at the smaller airports. In order 
to analyze these variables, a model was developed by MIC that relates 
traffic potential to airline service characteristics by considering: 


a) future traffic demand in 38 major air travel destinations 


b) frequency of service and minimum plane load requirements 
in each market (minimum plane load requirements assure 
that only services that are economically feasible are 
provided). 


c) airline scheduling practices that "flow" downline traffic 
through intermediate connecting airports such as Chicago, 
Denver, Dallas-Ft. Worth, and Atlanta. (This results in 
pooling of traffic and increases the effective market 
Size of some destinations.) 


The analysis implicitly assumes that flights will be provided when the 
service becomes economically feasible rather than uniquely locating 
certain flights at Oakland and San Jose Airports in order to attract 
passengers to these airports. 


Air Cargo Alternatives 


Several factors indicate that air cargo will continue to be concentrated 
at San Francisco Airport. First, most of the air freight forwarders are 
located near San Francisco Airport. While these companies pick up and 
deliver air cargo from all over the region, their proximity to San 
Francisco dictates use of this airport. Secondly, several major air 
cargo carriers have decided to expand facilities at San Francisco 
Airport and one cargo carrier has opened a new facility off the airport. 
Finally, the extensive schedules at San Francisco provide considerable 
flexibility to the shipper in deciding where and when to ship cargo, a 
convenience demanded by the volatile nature of today's competition. 


Airport cargo forecasts, therefore, assume that: (a) 50% of the cargo 
will be shipped in all-cargo aircraft using facilities at San Francisco 
Airport, and (b) the remaining 50% of the cargo volume will be shipped 
in the cargo compartments of passenger aircraft and the distribution of 
this cargo among the Bay Area airports will be a function of the 
passenger schedules at each airport. 


Rail Alternatives 


Because of historical interest in the subject of high-speed rail 
transportation in the California Corridor and its impact on airport 
planning in the Bay Area, a separate study of this subject was 
commissioned. The objective of the study was to quantify the magnitude 
of potential diversions of air passengers to various forms of intercity 
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rail service. The "corridor" included six cities outside the Bay Area: 
Sacramento, Fresno, Bakersfield, Los Angeles, Santa Ana, and San Diego. 
Each of those cities has both existing air and rail service, although 
rail service is limited to one train each way per day. Santa Ana is 
contiguous with the Los Angeles metropolitan area, and it was difficult 
to isolate as a separate city in the analysis since many air travelers 
bound for Santa Ana utilize other airports in the Los Angeles area. The 
Bay Area cities included San Francisco, Oakland, and San Jose, each of 
which has major airline service to other cities in the Corridor; only 
Oakland and San Jose have railroad passenger service. 


In addition to looking at the existing rail system, the study developed 
mode choice estimates for three improved rail service levels. These 
systems consisted of an Improved Conventional Rail System which includes 
a direct rail link from Bakersfied to Los Angeles, a new Improved 
Passenger Train with 110 mph average speeds, and a High Speed Ground 
Transport vehicle with top speeds of 300 mph on exclusive guideways. 


Because currently available information on characteristics of intercity 
air and rail passengers in the Corridor is very limited, the study 
concentrated on reviewing intercity mode choice relationships that had 
been developed in other urban corridors and that might be applicable to 
travel between the Bay Area and other California cities. 


Estimated rail diversion ranges from 1.2% to 2.5% of regional air travel 
demand in 1997 if all six cities are served. This analysis suggests 
that such systems would not have a large impact on the Bay Area airport 
system through 1997. The study also recommended that any future 
analysis of the potential diversion of intercity air travel should 
include both bus and rail as competing modes. 
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ESTIMATED DIVERSION OF AIR PASSENGERS TO COMPETING RAIL MODES 


- 1997 High Passenger Forecast - 
(Annual Passengers) 


Improved High Speed 
Conventional Passenger Ground 
Rail Train Transportation 
Los Angeles 414,700 614,900 915,200 
San Diego 71,500 108 , 500 160, 300 
Sacramento 69,300 72,800 79,800 
Santa Ana 98,700 146 , 800 211,700 
Fresno 13,700 21,800 20.300 
Bakersfield 14 ,200 16 400 p82 200 
TOTAL 687,100 981,200 L315. 200 
Percent of Regional Air 
Travel Demand in 1997 ipa Meech CooL 
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C. DESCRIPTION OF ALTERNATIVES 


The major differences between the airport system alternatives defined 
for the study are discussed below (See Figures V-3 and V-4 for projected 
airport passenger volumes): 


Alternative 1. Existing Airport Shares 


Alternative 1 provides the "“basecase" with which to compare proposed 
reallocations of traffic among Bay Area airports. In this alternative 
it iS assumed that each airport maintains its current share of traffic 
to the major air travel destinations. While there will be some changes 
in the relative traffic growth among these destinations and in the 
distribution of air passengers within the region, these changes will not 
have a Significant impact on projected traffic shares. Passenger and 
cargo service would continue to be concentrated at San Francisco Airport 
while Oakland and San Jose Airports would serve in satellite roles 
handling between 10% and 12% of Bay Area traffic. There would be some 
interstate service at these airports, but most flights would be 
Short-haul flights to destinations in and adjacent to California. 


While this alternative would generate the fewest number of flights and 
would be beneficial from an energy conservation standpoint, the 
concentration of service at San Francisco results in substantial and 
largely unacceptable levels of air and surface traffic congestion. 
Forecasted noise and air quality effects would be the most severe of any 
alternative. 


Alternative 2. Airline Plan 


The airlines have expressed their airport development policy through 
various reports issued by the Air Transport Association. In essence 
airlines endorse the concept of utilizing San Francisco Airport to its 
fullest before major expansion takes place at San Jose or Oakland 
Airports. Emphasis would then be placed on expansion of Oakland because 
of its overall potential for meeting long-range demand. Requirements 
for more terminal space, saturation of ground access facilities, and 
increasing runway and airspace delays at San Francisco would presumably 
provide the initial impetus for carriers to switch flights to Oakland. 
The "saturation" level has been assumed to be 31 million annual 
passengers. It was further assumed that traffic levels at San Jose 
Airport would remain the same as in Alternative l. 


Some ground access improvements would be required at Oakland and the 
terminal would need to be expanded. It is assumed that "new" Oakland 
demand represents East Bay air travelers who would normally have used 
San Francisco Airport. 


Compared to Alternative 1, Alternative 2 will generate a larger number 
of Bay Area flights but will reduce negative regional noise and air 
quality effects due to 1) greater utilization of Oakland, with its 
overwater approaches and departures, and 2) reduced airport ground 
access distances resulting in lower auto emissions. 
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Figure V-3 


1987 AIR PASSENGER VOLUMES BY ALTERNATIVE 
(MILLIONS OF ANNUAL PASSENGERS) 
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ALTERNATIVE 
LOW FORECAST 
(37 MAP) Al 4.6 53 
HIGH FORECAST en a 
(43 MAP) A3a 6.0 7.0 
A3b 7.0 
A4a 5.3 
beams 


Figure V- 4 
1997 AIR PASSENGER VOLUMES BY ALTERNATIVE 


(MILLIONS OF ANNUAL PASSENGERS) 
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ALTERNATIVE =A 
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(45 MAP) 


HIGH FORECAST 4H 
(56 MAP) 


Alternatives 3a and 3b. Regional Airport Plan 


Alternatives 3a and 3b represent the current proposal in the adopted 
Regional Transportation Plan. Oakland and San Jose would serve a 
Substantial portion of the projected air travel demand within the areas 
most accessible to these airports. (Oakland Airport's service area 
would include downtown San Francisco in order to match traffic levels to 
the policy recommendations adopted by RAPC.) Under this alternative, 
projected demand would support service between Oakland and San Jose 
airports and various medium to long-range destinations such as Chicago, 
Denver, Atlanta, Phoenix, Dallas/Ft. Worth, Minneapolis-St. Paul, New 
York, Washington D.C., and Hawaii. Some service would continue to be 
provided solely at San Francisco Airport because of insufficient demand 
at Oakland and San Jose Airports. At 13 million annual passengers, 
Oakland's traffic could still be accommodated on a single runway. San 
Jose would serve 10 million annual passengers in 1997. 


Alternative 3 has been further divided into Alternatives 3a and 3b in 
order to quantify the tradeoffs associated with a North Bay airport. 
Alternative 3a expands service at Oakland and San Jose but does not 
include a North Bay Airport. Alternative 3b adds the North Bay airport, 
which would serve up to 2 million annual intrastate passengers in 1997. 
Projected demand for the four North Bay airports is shown below. 


PROJECTED NORTH BAY AIRPORT DEMAND 


(Annual Passengers) 


1987 1997 
Airport Low High Low High 
Hamilton AFB 978,900 Led oC 1,451,600 1,806,000 
Sonoma County 546 , 300 634 , 900 845 , 600 1,052,200 
Napa County 688,000 799,500 1,078,200 1,341,700 
Travis AFB 305 , 000 855500 519,600 646 , 600 


Note: This demand was determined solely on the basis of total 
travel demand in the Southern California market and on 
the basis of accessibility of the North Bay airports 
relative to San Francisco and Qakland airports. 


The distribution of Bay Area demand in Alternatives 3a and 3b would 
provide a more rational and convenient system from the user's 
standpoint. Total regional noise exposure and air pollution would be 
minimized. Energy consumption would be minimized with respect to 
aircraft delays and ground access, but total energy consumption 
(including energy consumed by aircraft in flight) would be higher than 
either Alternative 1 or 2. 
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Alternatives 4a-4d. San Jose Airport Constrained 


For both physical and environmental reasons, the regional policy 
allocating up to 10 million annual passengers at San Jose in 1997 needs 
to be carefully reviewed. Alternative 4 consists of a range of options 
to "reallocate" 1.7 - 2.0 million annual passengers to other Bay Area 
airports. These alternatives are designated 4a-4d. In Alternative 4a, 
the overflow is absorbed at San Francisco Airport. Alternative 4b 
accommodates the overflow at Oakland Airport. A North Bay airport is 
expanded in Alternative 4c in order to relieve both San Francisco and 
Oakland Airports and limit their activity to 31 and 13 million annual 
passengers, respectively. (Prior to this alternative, only California 
intrastate service has been considered at a North Bay airport. Travis 
AFB was identified in the earlier study as a potential site to handle 
regional overflow because of its runway and airspace capability and 
compatibility of surrounding land use.) In contrast to the preceding 
alternatives, Alternative 4d assumes that all of the overflow from San 
Jose is absorbed at existing airports, raising the regional policy 
limits. for San francisco and Oakland Airports to.33 and 15 million 
annual passengers respectively. It also eliminates the North Bay 
airport. 


Summary of Forecasts for Alternatives 


Tables V-1 to V-3 summarize the forecasts of passengers, air cargo, and 
aircraft operations for each alternative and forecast level. 
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TABLE V-1 


PASSENGER ASSIGNMENTS BY AIRPORT AND ALTERNATIVE 


(Millions of Annual Passengers) 


Forecast San San North Average 
Year Range Alternative Francisco Oakland Jose Bay Total Distance 
1977 EXaSving 18.9 2d Sel * PASS 19.9 
1987 Low l (AS Pas B66 4.6 * 31 <0) 21.9 
3a 24.0 FeO 6.0 * 37.0 18.6 
High 1 S365 Aa? epee * A330 219 
2 31 Cal So * 43.0 PAN 
3a 21.6 8.4 7039 * 43.0 1oe5 
eleva (tae 8.0 Vo 1.0 43.0 UEP) 
4a Coa 8.0 Syne AO 43.0 ie 
1997 Low 1 39.0 4.4 aye) * a5 0 ee 
ne SiO 8.4 a0 * 45.0 el ok 
3a Lind 10-0 8.0 * 25.0 ies 
High 1 43.6 aes 6.9 * 56.0 Zoe 
3a Sear 1338 10.0 * 56.0 1953 
3b Seu 1370 rou) 230 56.0) 18.5 
4a 33.0 ed) 8.0 2e0 56.0 19.6 
Ab Saw re) 8.0 2e0 56.0 19.6 
Ac 34.0 1020 8.0 4.0 56.0 Ze 
4d SoRU 1520 8.0 * 56.0 20.6 


Notes: 1) Excludes "through" Passengers. 
2) Average Distance is average distance in miles for all passengers to all airports. 


Alternative 1 - Existing Airport Shares 

Alternative 2 - Airline Plan 

Alternative 3 - Regional Airport Plan 

Alternative 3b - Regional Airport Plan with North Bay 
Alternative 4 - San Jose Constrained 
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TABLE V-2 


AIR CARGO FORECASTS BY AIRPORT AND ALTERNATIVE 


(Thousands of Tons On and Off) 


Forecast San San North 

Year Range Alternative Francisco Oakland Jose Bay Total 
1977 Existing a Od 7.9 ewe * 490.2 
1987 Low l IRS: 1063 14 * 790.0 
3a TES 3935 Bone * 790.0 
High ] 808.2 1028 15.0 * 834.0 
2 779.0 31516 Loan * 834.0 
3a VTL steue) Aa 35.9 * 834.0 
3b aa: A2r5 35.9 2.9 834.0 
4a 765.22 AC .5 Deeg 2.9 834.0 
1997 Low 1 124908 Loss 2350 * 2852/0 
ia 1,184.5 meaobente Sto! * ecooa 
3a aged pat 87.3 60.4 * Ve285.0 
High ] ile 22.9 62g * colon) 
3a 1529.8 150.5 104.7 * Ef o5e0 
3b 102454 Loe 5 104.7 5.4 Le oreG 
4a 1, 504.7 139.9 (EsTAO 5.4 L750 
Ab LSS lt ie fhsyra0) 5.4 118560 
4c 158550 120.0 io. 0) 120 Pe roa<0 
4d 1,549.7 160.3 15.0 * Warhol 


Note: Includes Air Freight and Air Mail. 


Alternative 1 - Existing Airport Shares 

Alternative 2 - Airline Plan 

Alternative 3. - Regional Airport Plan 

Alternative 3b - Regional Airport Plan with North Bay 
Alternative 4 - San Jose Constrained 
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Year 


LOU? 


1987 


1097 


Note: 


Forecast 
Range 


Low 


High 


Low 


High 


TABLE V-3 


AIRCRAFT OPERATIONS BY AIRPORT AND ALTERNATIVE 


(Thousands of Annual Operations) 


Alternative 


Existing 


San 


Francisco 


2008s 


actos) 
248.3 


330% 3 
307.6 
PAS 
elke 
287.0 


324.7 
289.8 
257.4 


Seance 
291.4 
281.9 
29626 
279.8 
304.5 
296.8 


Oakland 


43.7 


Died 
134.0 
12650 
Walshe 
145.8 
100.7 
145.2 


San 
Jose 


98.0 


ox) 
~ 
oo 


Tas 
102. 
102. 

82. 

eye 

82. 

82. 


(om) (p) en) CR Pe =) 


Total 


36550 


405. 
423. 


Oo 


460. 
467. 
481. 
484. 
477. 


CO ~r WO 


428. 
430. 
437. 


(ool oD) 


ol 
Salle 
52s 
505. 
530). 
930. 
524. 
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Includes all-cargo, positioning, non revenue and charter flights, but not 


flights by Commuter Air Carriers (Third Level Air Carriers). 
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D. EVALUATION OF NORTH BAY AIRPORT SITES 


The Regional Transportation Plan recognizes the long-range potential for 
limited airline service at one or more existing airports in the North 
Bay. These airports include Hamilton AFB, Sonoma County Airport, Napa 
County Airport, and Travis AFB. Having been surplussed by the military, 
Hamilton AFB was turned over to the General Services Administration for 
disposal. It is unclear whether aviation use will be retained. 


Travis AFB was the subject of a joint MTC-Solano County feasibility 
study. The Solano County Board of Supervisors endorsed the following 
recommendation from the Travis AFB feasibility study: 


"That Travis Air Force Base represents a valuable aviation 
resource to the County and the Bay Area and that necessary 
planning be undertaken to preserve its future availability as 
an airport. That the County continue to keep in effect its 
joint use agreement with the Air Force. That at the 
appropriate time to be determined in the preliminary planning 
process, a staff promotional program to determine the interest 
of air carriers be initiated." 


Napa County Airport was deleted as a potential site by MIC in 1975, but 
because of a subsequent plan revision, it must be considered a candidate 
for further study at least. By unanimous Board resolution, Napa County 
opposes the use of Napa County Airport for air carrier service. Sonoma 
County Airport has received service at one time from Hughes Airwest. 


Based on data prepared in the MIC-Solano County Travis AFB Study, 
airport master plans, and various reports prepared on Hamilton AFB, it 
is possible to provide generalized comparisons of the four sites. This 
evaluation is summarized in Table V-4, and considers the following 
factors: 


Potential Demand 
Runway Capability 
Airspace Capability 
Terminal Requirements 
Access Requirements 
Surrounding Land Use 
Noise 

Air Quality 

Other 


@ Passenger Convenience. Hamilton AFB was found to be the most 
convenient site for the majority of intrastate travelers in the 
North Bay. Passenger projections would be lower at other airports 
because Oakland or San Francisco would be more convenient for some 
passengers. None of the airports would serve a large portion of 
forecasted regional demand. Service at two North Bay airports 
would reduce the forecasted demand levels shown in Table V-4. 
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Runway Capability. Travis AFB has the most desirable facilities 
for air carrier operations, while Napa Airport has the least 
desirable. Frequent activity by air carriers at .Sonoma County 
Airport would probably require runway lengthening and 
Strengthening. Travis AFB has a unique capability to provide 
long-term capacity relief for the Bay Area by accommodating larger 
aircraft types. However, it also has the disadvantages of a remote 
Site. 


Airspace Capacity. Airspace capacity would not be a constraint 
with any of the sites. The airspace adjacent to Hamilton would 
need to be restored to one of its previous configurations (with a 
TRACON shelf over Hamilton Approach airspace at 4000 feet and 
below) for an ILS to be re-established. 


Terminal Requirements. A terminal could be developed at Hamilton 
AFB by remodeling one of the existing hangars. Present terminals 
at Sonoma County and Napa County airports would have to be 
extensively modified or new structures built. The Travis AFB 
Feasibility Study determined that the best alternative for a 
civilian terminal would be a new building on the southwest corner 
of the airbase, separate from the existing military passenger 
terminal. 


Ground Access. At Hamilton AFB, airport traffic would have to use 
Route 101, a heavily traveled commute facility serving the Golden 
Gate travel corridor. At Travis AFB traffic would have to use 
Route 12 which presently goes through central Fairfield. 


Surrounding Land Use. Travis AFB, Napa County, and Sonoma County 
Airports are surrounded by land that is primarily used for 
agriculture. Some pressures are also being experienced at these 
airports due to development proposals in surrounding areas. 
Hamilton AFB 1s near several communities that have expressed 
concern over possible noise impacts from air carrier operations. A 
residential development encroaches on the airport to the northeast 
of the runway. 


Noise Impacts. Given the limited number of operations in 1987 and 
1997 coupled with the use of Part 36 or quieter aircraft, there are 
no significant noise impacts projected within the 65 CNEL contour 
FOr cdny sof P the aiGponrG. Sives-.s “Tnics conclusion assumes ta 
continuation of existing land use around each of the airports. 


Air Quality. There are some differences between sites with respect 
Cordig gudlitys [ter ainmergialitysrepon_apreparcd tormsthe earlier 
Regional Airport System Study by the Bay Area Air Pollution Control 
District (now Bay Area Air Quality Management District) rated each 
site with respect to local climatological and meteorological 
conditions. The attached table shows the number of days the 
oxidant standard was exceeded between 19/0-19/74. Based on air 
quality studies at the three major airports, any contribution from 
aircraft and automobile emissions to local area air pollution would 
not be Significant at the traffic levels contemplated in the 
regional plan. 
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e Costs. Capital costs have not been estimated for any airport other 
than Travis AFB. The estimated cost to construct the necessary 
access, parking, terminal, and airfield facilities on the southwest 
corner of the airbase was $20.6 million (in 1975 dollars). 


e Other. Hamilton AFB lies in a flood plain and was constructed on 


Bay mud. Hence drainage problems and settlement conditions could 
lead to higher operating and maintenance costs at this site. 
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Table v-4 


COMPARISON OF NORTH BAY AIRPORT SITFS 


PASSENGER PROJECTIONS TERMINAL 
AIRPORT 1987 1997 RUNWAY CAPABILITIES AIRSPACE GROUND ACCESS FACILITIES 
Hamilton 1,137,600 1,806,100 Adequate capacity e Airspace @ Regional @ Existing 
available for limited would need traffic on hangers 
air carrier activity to be re- Rte. 101 will could be 
stored to increase in refur- 
Runway can accommodate previous the future bished 
B-727 type aircraft conf igura- 
(maximum takeoff tion to re- @ Access to 
weights would be establish Rte. 101 is 
limited) ILS8 awkward 
ILS removed by military 
Bonoma Co. 634,000 1,052,000 Adequate capacity @ No e Widening of @ Existing 
available for limited constraint Airport Blvd. terminal 
air carrier activity may be re- inade- 
quired to quate 
Potential need to serve airport 
lengthen & strengthen & light in- 
runways to serve DC-9, dustrial de- 
B-737 aircreft velopment in 
airport area 
ILS available 
Napa Co. 799,500 1,341,700 Adequate capacity a- @ No e@ Modifications @ Existing 
vailable for limited constraint to access terminal 
air carrier activity road required inade- 
quate 
Existing runway down- 
graded by County to 
50,000 dual wheel load. 
Strength not sufficient 
to accossmodate DC-9, 
B-737 aircraft 
Airport has instrument 
approach & partial ILS 
Travis 355,500 646,600 Adequate capacity is @ No @ Access is @ Existing 
available for joint constraint constrained ticket- 
civil 6 military by existing ing 6 
operations airbase road- baggage 
way areas 
Runways can accept all would re- 
existing types of air- @ Proposed ter- quire 
craft minal loca- consider- 
tion would able mod- 
Runwaya are completely have conveni- ification 
instrumented for oper- ent access 
ations in all weather from Rte. 12 @ New ci- 
conditions vilian 
terminal 
recon- 


mended on 
SE corner 
of air- 
hace 


SURROUNDING LAND USE 


NOISE AIR_QUALITY 


OTHER REMARKS 


EVALUATION 


® The Bel Marin Keys 
development is within 
one mile of the air- 
port & other sensi- 
tive communities are 
in close proximity to 
the airport 


@ The Bay is to the 
east 


e Primarily agricultural 
with scattered low 
density residential 
development north of 
airport 


e Entirely agricultural 


e Primarsty Cre ee tural 
& mareh la (Suisun 


Marsh) 


Site pollution 
potential: high 


@ Only minor ® 
impacts are 


projected due to light 
using Part 36 winds 6 shel- 
aircraft tered location 


@ Average days ox- 
idant standard 
is exceeded = 8 
(San Rafael Sta- 
tion) 


Site pollution 


e@ Only minor e 
potential: high 


impacts are 


projected due to light winds 
using Part 36 Current levels are 
aircraft: im- low due to absence 


pacts would of major sources 
relate to 


Windsor area ® Average days oxi- 


dant standard is 
exceeded = 0 (San- 
ta Rosa Station) 


e Site pollution 
potential: low but 
prevailing wind 
from south will 
blow pollutants 
into Napa Valley 
where pollutant 
potential is high 


e Average days oxi- 
dant standard is 
exceeded = 16 
(Napa Station) 


Site pollution 
potential: low most 
of year due to high 
wind speeds 


@ Civil air- e 
craft will 
not signifi- 
cantly im- 
pact noise 


contours e Average days oxi- 


dant standard is 
exceeded = 16 


e Expansion of 16 
(Fairfield Station) 


Suisun City 
may encroach 
on 65 CNEL 
noise bound- 
ary 

@ Air Force 
reduced over- 
flight noise 
by shifting 
flight paths 


The airfield is 
located on Bay 
mud & is subject 
to differential 
settlement: the 
dikes must be 
maintained to 
avoid flooding 


® Travis AFB feasi- 


bility study re- 
commended strong 
action be taken 
to protect air- 
port from future 
encroachment 


Most convenient 


Possible reno- 
vation of util- 
ities and dikes 


Highest potential 
for noise com- 
plaints 


Relatively in- 
convenient 


Acceptable fa- 
cilities 


No significant 
environmental 
problems 


Relatively con- 
venient 


Inadequate fa- 
cilities 


No significant 


environmental 
problems 


Least convenient 
Best facilities 
No significant 


environmental 
problems 


E. PROPOSALS 


North Bay Alternatives 


The Committee considered four possible recommendations: 


1) Continue the existing policy which makes any change in 
the Regional Transportation Plan's allocation of traffic 
to the North Bay contingent on a cooperative study of 
aviation requirements in the North Bay. All North Bay 
airports would be retained as potential sites until such 
time as this study was accomplished. 


2) Select the preferred site(s). 


3) Select the preferred site with conditions. This 
recommendation would hold the long range intrastate 
service option open while supporting limitations on 
interim types of activity. For instance, RAPC might 
select a preferred site and agree to limiting activity to 
general aviation and third level airline operations for a 
period of 5-10 years. After this period, discussion 
would take place between regional and local government as 
to the role of the airport in the next five to ten years. 


4) Delete the North Bay Airport option. This option would 
require existing Bay Area airports to fulfill all future 
aviation needs in the region and may result in a) higher 
then desired noise impacts, b) greater need to manage 
demand, and c) potential filling of the Bay for new 
runways. 


After reviewing the proposals above, the Regional Airport Planning 
Committee selected option "a" and concurred with the need to conduct a 
cooperative aviation study in the North Bay involving ABAG, MTC, BCDC, 
and the North Bay counties and cities. 
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VI. AIRPORT AND AIRSPACE CAPACITY 
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A. ISSUES AND PROBLEMS 


One of the first tasks performed for the earlier airport system study 
was an analysis of airport and airspace capacity. The capacity of the 
airport system became a key determinant in the subsequent 
recommendations of the Regional Airport System Study Committee. The 
conclusions from the original study have been re-evaluated using newly 
developed procedures and models for calculating airport and airspace 
Capacity. 


Nowhere is the operation of the Bay Area airports aS a system more 
evident than in the use of the airspace. Interactions occur between a 
number of airports requiring use of complex operational techniques and 
air traffic routes to achieve present day capacity. Under instrument 
weather conditions (conditions when pilots maintain control of the 
aircraft by reference to instruments and instructions from the air 
traffic controllers), the capacity of the Bay Area airport system to 
process arriving and departing aircraft is significantly reduced. 
Although these conditions occur only 8% of the year, delays can be 
substantial. 


Increased numbers of aircraft operations will produce larger and larger 
delays if demand is not properly managed or new capacity provided. 
These delays in turn will cause significant impacts on the operation of 
the national airport system, such as: 


e Cancellation of scheduled flights 


e Delays at the origin airport for flights with destinations in 
the San Francisco Bay Area 


e Diversion of arriving aircraft to airports other than their 
normal destination 


@ Reduced airspeed during the air route phase of flight 
e Delays in holding patterns at points along the air routes 


@ Imposition of quotas on the maximum number of aircraft that 
can use the airports during peak hours. 


The introduction of wide-body aircraft into the airline fleet starting 
in the early 1970's had a significant effect on airport and airspace 
capacity when it was recognized that vortices from the wings of the 
heavier aircraft could disturb trailing aircraft. To protect aircraft 
from turbulence effects, aircraft were spaced farther apart depending on 
the size of the leading and trailing aircraft (the maximum separation 
occurs when a "small" aircraft of less than 12,500 1b follows a "heavy" 
aircraft of greater than 300,000 1b). This adjustment decreased the 
rate at which aircraft could be handled in the system. However, because 
the larger aircraft also carried more passengers, the impact on the 
passenger capacity of the airports was minimal. 


SCO 


With the advent of airline deregulation, the number of aircraft 
Operations in the Bay Area increased significantly, particularly the 
number of Third Level airline operations. At airports where delays were 
already at critical levels, the increase in the "mix" of small aircraft 
resulted in a disproportionate increase in delays. The new role of 
third level air carriers--that of replacing larger air carriers in low 
density markets--will present further challenges for the nation's 
airport system in accommodating this activity. 


The principal methods for managing future demand include: a) 
redistributing traffic among Bay Area airports to make better use of 
unused capacity, b) allocating system capacity among users during 
critical traffic periods as determined by demand and weather conditions, 
c) developing new air traffic control equipment to reduce aircraft 
Spacing and provide greater flexibility in routing aircraft into and out 
of airports, d) constructing airfield improvements to speed up aircraft 
flows on the runways, or e) constructing new runways at existing 
airports. The regional study focused on the first two areas. 


Finally, attention was also directed to the issue of air safety because 
of increased reports of near collisions in mid-air as well as the actual 
collision of an air carrier and a general aviation aircraft over San 
Diego in September, 1978. While the regional study did not address the 
safety of the airspace system per se, it did deal with safety-related 
issues such as the need for separate ILS training facilities for general 
aviation aircraft, the extent to which the level of general aviation 
activity at air carrier airports suggests the need to expand and upgrade 
"reliever" general aviation airports, and the extent to which general 
aviation training areas conflict with air carrier arrival and departure 
routes. 
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B. OPERATION OF AIRSPACE 


The airspace over the nine San Francisco Bay Area counties serves a 
complex of airports and accommodates a wide range of airline, general 
aviation and military activity. Figure VI-1l shows the nine counties 
with the locations of existing public use and military airports. 


Most of the airline and military flights in the area are conducted in 
accordance with instrument flight rules (IFR). Much of the general 
aviation traffic is conducted in accordance with visual flight rules 
(VFR) because of the varied nature of general aviation activities, 
equipment, and pilot experience. 


IFR Operations 


Before entering the Bay Terminal Radar Approach Control (TRACON) 
airspace, IFR arriving aircraft are cleared by the Air Route Traffic 
Control Center (ARTCC) for descent to altitudes between 6,000 feet and 
11,000 feet, depending on the point of entry. As aircraft approach and 
enter the Bay Area, air traffic control is transferred from ARTCC to Bay 
TRACON which has the responsibility for controlling arriving aircraft to 
a final approach course for the airport of intended landing. Ina radar 
environment, the air traffic controller accomplishes this by radar 
vectoring the aircraft. Arriving aircraft are separated from departing 
aircraft on routes that are spaced at least 3 miles apart horizontally 
and/or 1,000 feet apart vertically. Aircraft under TRACON control 
descend to approximately 2,000 feet. At 5 nautical miles out from the 
runway, TRACON gives clearance for final approach, and the aircraft then 
contacts the control tower of the destination airport. 


Because the airports in the Bay TRACON airspace are close to each other, 
the direction of IFR aircraft operations at each airport cannot be 
considered independently. Two major air traffic flow plans have been 
established: the "West Plan" and the "Southeast Plan." Bay TRACON 
determines when the air traffic flow will change from one plan to the 
other plan and notifies each airport control tower. The decision is 
based primarily on weather conditions, particularly wind direction and 
velocity. Prevailing wind and weather conditions normally favor using 
the West Plan. Occasionally, a weather front approaches the Bay Area, 
strong winds from the south are experienced, and the Southeast Plan is 
put into effect. These two plans are shown in Figures VI-2 and VI-3. 


VFR Operations 


Untike IFR flights, VFR flights are not controlled by the air traffic 
control system except in the airport traffic areas and the Terminal 
Control Area. The San Francisco Terminal Control Area (TCA) was created 
to provide additional control for the mixture of high performance air 
carrier aircraft with low performance general aviation VFR aircraft. 
The boundaries and effective altitudes of the San Francisco TCA are 
shown in Figure VI-4. Aircraft operating rules and pilot qualification 
and equipment requirements are prescribed in Federal Aviation 
Regulations. 
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Figure VI-1 
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Figure VI-3 
BAY TRACON-SOUTHEAST PLAN 
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Figure VI-5 
VFR CHANNELIZED ROUTES 


In visual weather conditions, and outside of the San Francisco TCA and 
the airport traffic areas, pilots are free to navigate by visual 
reference and without interaction with ATC. Because of the terrain, the 
San Francisco TCA, and the number of airport traffic areas, the space 
for uncontrolled VFR flight in the Bay Area is quite limited. This 
limitation tends to channelize VFR traffic in certain areas. During 
times when low ceilings prevail, the limitations are more severe. 


VFR aircraft can transit the TCA with air traffic control approval, but 
some do not meet equipment or pilot requirements for the TCA or Simply 
dou note wiShmLomenten tne CA or aindont. trdaiige sareas., for these 
aircraft it is difficult to transit the Bay Area in a northerly or 
southerly direction. Figure VI-5 shows the TCA, airport traffic areas, 
and major channelized traffic flows. 
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C. APPROACH 


A capacity analysis was conducted for the airport runways and the 
airspace to determine whether the forecasted demand could be 
accommodated. These two analyses are discussed separately below. 


Runway Capacity 


@ Capacity. Runway capacity was calculated at each airport using a 
new methodology recommended by the FAA for determining Annual 
Service Volume. Annual Service Volume is the theoretical capacity 
of an airport's runways measured in annual aircraft operations 
under a specific set of assumptions. The concept of Annual Service 
Volume is based on the observed phenomenon that, at a certain level 
of activity, the average delay to aircraft during the year will 
increase rapidly with relatively small increases in aircraft 
operations. The level of operations at which delay begins to 
increase rapidly is called the Annual Service Volume. As a general 
rule, when annual airport activity is equal to the Annual Service 
Volume, the average delay to each aircraft throughout the year is 
on the order of one to four minutes. 


Runway capacity is a function of two separate variables, one that 
describes the physical capacity of the facility measured in 
Operations per hour, and one that describes the pattern of airport 
activity throughout the year. lmportant ‘considerations in 
determining an airport's "weighted" hourly capacity are the: 


- mix of aircraft types (B-/747, DC-10, B-727, general 
aviation, etc.) 

- runway configuration and use 

- availability and location of runway exits 

- arrival/departure ratio 

- weather conditions (visual or instrument weather) 

- instrument approach aids 

- percentage of training activity 

- air traffic control procedures 


Important considerations in describing the pattern of airport use 
are the hourly and daily peaking charactertics of airport users. 
The "flatter" the activity curve throughout the day and the year 
the higher the runway utilization will be and the higher the 
calculated capacity. 


e Delay. Once the capacity of the airfield is computed, the delay to 
aircraft using the airfield can be calculated for any given level 
of aircraft activity. Delay is important since it measures the 
efficiency of the system. Delay also represents a wastage of real 
resources in the form of money and fuel. For instance, considering 
air carrier operations, the average direct operating cost for the 
existing regional airline fleet mix is approximately $1,050 per 
hour of delay. 
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Airspace Capacity 


e Capacity Model. Airspace capacity is defined as the maximum number 
of aircraft operations that can be served by the airspace system in 
One hour. 


An airspace capacity model was used by Peat, Marwick, Mitchell and 
Co. under contract to MIC to estimate the capacity of the Bay Area 
airspace. An airspace network was established by dividing the 
airspace into elements, called nodes and links, between airports 
and arrival and departure fixes. The characteristics associated 
with each network element are defined in terms of distance, 
aqrcrart Tt lLowerdl Strapunionse (Clearance  cames, Separation 
requirements between aircraft, etc. 


The airspace capacity model compared these airspace network 
characteristics with the characteristics of aircraft operating in 
the airspace (such as aircraft velocity, descent and climbout 
performance), resulting in a computation of airspace capacity for a 
particular set of operating conditions. Aircraft are grouped into 
A, Boo, and Dclassa fications according to their performance 
characteristics in the air traffic control environment. A and B 
aircraft are small aircraft (maximum gross take-off weight less 
than 12,500 pounds); C are large aircraft (maximum gross take-off 
weight between 12,500 and 300,000 pounds); and D are heavy aircraft 
(maximum gross take-off weight greater than 300,000 pounds). 


In addition to total airspace system capacity, capacities were 
obtained for each element in the system. Bottlenecks or critical 
points were identified by comparing demand with capacity for each 
element in the system. 


Information on existing activity levels was obtained from a 
week-long survey at the FAA's Air Route Traffic Control Center in 
Fremont. 


e Assumptions. The 1997 analysis year was selected because it 
represents the peak demand on the system. Capacities were 
determined for two periods of the day, the departure peak that 
occurs in the morning and the arrival peak that occurs in the 
evening. Additionally, the capacities for these two periods of the 
day were determined for two weather conditions. The "worst case" 
condition assumes the entire system would be operating under 
instrument flight rules. The other weather condition is a more 
prevalent case where instrument flight rule conditions exist above 
3,000 feet but visual flight rule conditions exist below 3,000 
feet. The West Plan was used for the basecase traffic flow 
condition as this plan is in operation about 90% of the year. 
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e Airport System Alternatives. The capacity model was used to 
evaluate several different airport system alternatives in 1997. 
The alternatives evaluated represent substantially different 
distributions of traffic within the airspace system. 


- Alternative 1. Alternative 1 maintains the same relative 
distribution of passengers among the Bay Area airports 
that exists today. 


- Alternative 3b. Alternative 3b assumes air service is 
Significantly improved and expanded at Oakland and San 
Jose Airports. Also, a portion of the regional demand is 
served at a North Bay airport. 


- Alternative X. (Balanced System). Alternative X 
redistributes additional traffic from San Francisco to 
Oakland and San Jose to achieve a balance in the 
demand/capacity ratio at each airport. 


- Alternative Y. (Demand Accommodation). Alternative Y 
redistyibutes: additional trattie trom San Francisco, 
Oakland and San Jose to a North Bay airport to assure 
that demand does not exceed IFR airspace capacity. 
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D. FINDINGS 


Runway Capacity 


e San Francisco Airport. The crossing runway pattern at San 
Francisco Airport permits the airfield to be operated in a number 
of different configurations depending on wind direction and ceiling 
and visibility conditions. During peak activity periods and during 
good weather, runway capacity using 28L and 28R for arrivals and 1L 
and 1R for departures is about 110-operations per hour. All other 
runway configurations yield hourly capacities of about 100 
operations. During instrument weather conditions, hourly capacity 
is reduced to 35-40 operations per hour. The weighted hourly 
capacity (average capacity given the percentage use of the various 
runway configurations) is about 79 operations per hour. Given this 
factor and the hourly and daily activity pattern at San Francisco, 
the Annual Service Volume was calculated to be about 400,000 annual 
operations. The theoretical allocation of capacity to air carrier 
and general aviation (including Third Level air carriers) is a 
function of the estimated demand in these two categories. 


RUNWAY CAPACITY 


(Annual Operations) 


Air Carrier Capacity General Aviation Capacity Total 
310-330,000 70-90 ,000 400,000 


e Oakland Airport. (South Airport) As airline service is expanded 
and improved at Oakland Airport, the aircraft mix will reflect a 
much higher portion of wide-body aircraft than exists today. This 
increase would have a significant impact on the theoretical runway 
capacity due to wake turbulence separation requirements. However, 
as airport activity increases, the pattern of use will also change 
as more flights are scheduled in presently low activity periods. 
Thus, the lower hourly capacity will be offset by the higher annual 
utilization, resulting in little change in the theoretical runway 
Capacity. [he VFR hourly ‘capacity of the main runway 1s 
approximately 50 operations per hour compared to an IFR capacity of 
approximately 42 operations per hour. The Annual Service Volume 
was estimated to be 184,000 annual operations. 


RUNWAY CAPACITY 


(Annual Operations) 


Air Carrier Capacity General Aviation Capacity Total 
144-170,000 14-40 ,000 184,000 
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@ San Jose Airport. The runway configuration at San Jose Airport 
consists of three parallel northwest-southeast runways. The 
longest runway (12R-30L) accommodates all of the air carrier 
operations and general aviation jets. Runway 12L-30R is used for 
general aviation of all categories except jets. The shortest 
runway (11-29) is used for "touch and go" training activity. Local 
training activity is a significant portion of general aviation 
activity on the airport. The high proportion of touch and go 
activity coupled with the three runway configuration enables the 
airport to handle a fairly high volume of operations. The VFR 
hourly capacity was found to be between 308 and 322 operations per 
hour. Future IFR capacity showed a maximum hourly capacity of 
54-56 operations per hour. The Annual Service Volume was estimated 
to be //0,000 operations. This analysis indicates that capacity is 
available for an increase in both air carrier and general aviation 
activity above present levels. 


RUNWAY CAPACITY 


(Annual Operations) 


Air Carrier Capacity General Aviation Capacity Total 
100-160 ,000 670-610,000 770,000 


e North Bay Airport. The 1997 forecast allocates a total of 2 
million annual passengers and 21,900-operations to a North Bay 
airport (Alternative 3b). This volume of operations is well below 
the airfield capacity available at Hamilton AFB, Napa County 
Airport, Sonoma County Airport or Travis AFB. 


e Comparison of Demand and Capacity. Table Vl-1 and Figure VI-6 
compare demand and capacity for two alternatives, Alternative 1 and 
Alternative 3b. Alternative 1 assumes each airport continues to 
handle the same share of traffic as it does today while Alternative 
3b assumes Oakland, San Jose, and a North Bay airport combine to 
handle a large share of future regional demand. 


Delays 


Aircraft delays will increase throughout the forecast period, as shown 
in Table VI-2. Comparing the airport system alternatives, it can be 
seen that the maximum delays occur in Alternative 1, due to the excess 
of demand over capacity at San Francisco Airport. Limiting access to 
San Francisco Airport by aircraft under 12,500 |b would result. in 
substantial reductions in the calculated delay values for Alternative 1l 
as well as for other alternatives. 
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Year Alt. 
1987 1 
3b 
1997 1 
3b 
1977 


Airport 


San Francisco 
Oakland 


San Jose 


Total 


San Francisco 
Oakland 


San Jose 


Total 


San Francisco 
Oakland 


San Jose 


Total 


San Francisco 
Oakland 
San Jose 


Total 


San Francisco 
Oakland 


San Jose 


Total 


on 
> 
(>) 
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TABLE VI-1 


COMPARISON OF AIRPORT DEMAND AND AIRFIELD CAPACITY 


(Annual Aircraft Operations) 


AIR CARRIER 


Demand 


330,350 
55,300 
74,960 


460,610 


271,180 
103,950 
97 ,820 


2 


472,950 


383,250 
57,700 
70 ,960 


511,910 


281,870 
126,490 
102 ,230 


510,590 


256,310 
43,700 
60,550 


Se ee 


360,560 


Capacity 


330,000 
164 ,000 
130 ,000 


Foden NeBetocl 


624,000 


317,000 
170,000 
160 ,000 


647,000 


328 , 000 
144,000 
100 ,000 


—— 


572,000 


310,000 
160,000 
130,000 


600,000 


310,000 
170,000 
130,000 


610,000 


0.58 


Notes: *1.0 MAP in North Bay in 1987 and 2.0 MAP in 1997 
Demand/ Capacity 
Millions of Annual Passengers 


D/C 


MAP 
Oakland's capacity does not include the North Field general aviation airport 


GENERAL AVIATION 


Demand 


82,400 
10,400 
520 ,400 


eet ty BE 


613,200 


82 , 400 
10,400 
520 ,400 


613,200 


92,740 
22,810 
610,120 


——— 


725,670 


92 , 740 
22,810 
610,120 


725,670 


88,470 
5,000 
409 ,600 


eee 


503,070 


Capacity 


110,000 
20,000 
670 ,000 


Asie tee 


760,000 


83 ,000 
14,000 
640 ,000 


737,000 


72,000 
40,000 
670 ,000 


782,000 


90 ,000 
24,000 
640 ,000 


754,000 


90,000 
14,000 
640 ,000 


SOs ba 


744,000 


Demand 


412,750 
65,700 


595 ,360 


1,073,810 


353,580 
114,350 
618 220 


ee ee ef et 


1,086,150 


475,990 
80,510 
681 ,080 


1,237,580 


374,610 
149,300 
712,350 


1,236,260 


344,780 
48,700 
470 ,150 


a ESS, 


863,630 


TOTAL 


Capacity 


400,000 
184,000 


800 ,000 


1,384,000 


400,000 
184,000 


800 ,000 


1,384,000 


400,000 
184,000 
770 ,000 


1,354,000 


400,000 
184,000 
770 ,000 


ooo 


1,354,000 


400 ,000 
184,000 
770 ,000 


1,354,000 


VI-6 


Figure 
COMPARISON OF DEMAND WITH RUNWAY CAPACITY 
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Year Range 


TABLE VI-2 


FORECASTS OF AIR CARRIER DELAYS 


Alt. 


LSias BxaSeing 


1987 Low 
High 
1997 Low 
High 


Alternative l 
Alternative 2 
Alternative 3 
Alternative 3b 
Alternative 4 


3a 
3b 
4a 
4b 
Ac 
Ad 


(Annual Hours) 


SFO 
6,430 


9,500 
5200 


17,700 
11,800 
7,700 
7,100 
9 500 


18,700 
10,000 
6,400 


48,200 
10,300 
8,900 
11,100 
8, 600 
15,200 
11,100 


OAK 


260 
150 
6/0 


220 
640 


1,300 
1,150 
1,150 


180 
700 


1,250 


290 


3,200 
2,600 
2,600 
4, 300 
1,500 
4,300 


- Existing Airport Shares 
- Airline Plan 
- Regional Airport Plan 


- Regional Airport Plan with North Bay 


- San Jose Constrained 


Airspace Capacity 


e Forecasts of IFR Traffic. 


In 1997, there will be an IFR demand of 
almost 200 aircraft per hour in the Bay Area airspace system in the 
peak hour of the average day. 
configuration, the capacity is approximately 85 aircraft per hour 


in IFR weather conditions. 


activity. 


With the present airspace 


Approximately one-third of the 
forecasted demand will be from general aviation and military 
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e Comparison of Demand and Capacity. VFR airspace capacity is about 
twice as large as IFR airspace capacity. An excess of demand over 
capacity will occur rarely in VFR weather. In VFR weather--which 
occurs about 8% of the year--there will be a significant excess of 
demand over capacity. The excess will be largest in the evening 
arrival peak, between 6 p.m. and 8 p.m. The excess of demand over 
Capacity in IFR weather occurs primarily on the final approach 
paths to each airport, where air traffic from a number of arrival 
routes converges for landing. 


Peak demand in 1997 will cause the airspace system to become even 
more congested than shown in this report, which considers only 
average day operations. The projected excess of demand over 
capacity in IFR weather will result in significant congestion in 
the Bay Area airspace, and delays to aircraft as high as 90 minutes 
will occur. It is likely that demand will regularly exceed 
Capacity well before 1997. 


COMPARISON OF 1997 DEMAND WITH AIRSPACE CAPACITY 


- Arrival Peak - 


Overall 
System IFR Conditions VFR2 Conditions 
Alternative Demand Capacity D/C Capacity D/C 
1 192 83 250 163 NG 
3 ie Diy 16 Zou 0.8 
X 192 154 1.3 308 0.6 
Y 160* 160 1.0 320 Qe 5 


Notes: D/C = ratio of demand to capacity. 


IFR Weather Ceiling: Less than 1000 feet 
Visibility: Less than 3 miles 
Frequency of Occurrence: 8% of year 


VFR2 Weather Ceiling: 1000 to 6000 feet 
Visibility: 3 to 6 miles 
Frequency of Occurrence: 13% per year 


Peak Arrival Period: 6 - 8 p.m. 


*Thirty-two aircraft per hour are allocated to a North Bay 
airport outside the TRACON airspace. 
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e Effects of Redistributing Airline Traffic Among Bay Area Airports. 
The overall IFR system demand exceeds airspace capacity for each 
alternative except theoretical Alternative Y. Thus, for the 8% of 
the year requiring operations under instrument weather conditions, 
delays would be significant for all alternatives. 


The redistribution of IFR traffic from San Francisco to Oakland, 
San Jose, and a North Bay airport would increase IFR airspace 
Capacity from 83 operations per hour (Alternative 1) to almost 120 
Operations per hour (Alternative 3). There would still be a 
Significant excess of demand over capacity even with this 
redistribution. 


If traffic were distributed among the three Bay Area airports to 
"balance" the ratio of demand to capacity at each airport (ji.e., 
attain the same ratio at each airport), IFR capacity would increase 
to more than 150 operations per hour. This increase would be 
achieved by assigning more traffic to Oakland. Even with this 
system there would still be a significant excess of demand over 
capacity. 


In IFR weather, the excess of demand over capacity can be 
eliminated only by limiting demand, allocating a large number of 
aircraft operations to a North Bay airport, or by making other 
Significant changes to the airport and airspace system such as 
adding new runways. 


e Potential Airspace Reliever Role of North Bay Airport. From the 
preceding discussion it is evident that a North Bay airport could 
relieve IFR airspace congestion in the Bay Area. Air traffic 
destined to and from any of the four potential North Bay airports 
could overfly and, hence, bypass Bay TRACON airspace. Each of the 
four potential sites--Travis AFB, Hamilton AFB, Sonoma County and 
Napa County Airports--is comparable in terms of airspace capacity. 
However, if aircraft serving the North Bay airport were to make 
intermediate stops at San Francisco, Oakland, or San Jose to load 
additional passengers, the airspace capacity benefits of a North 
Bay airport would be negated. Also if flights into a North Bay 
airport were to take place on a random basis (i-e., during critical 
demand/weather conditions) passenger inconvenience could be 
substantial, as passengers diverted to this airport would require 
ground transportation back to the central Bay Area. 


e Third Level Carriers and General Aviation. The Bay Area general 
aviation airport managers assisted MIC in identifying airports and 
airspace used for general aviation training (both IFR and VFR). 
Review of the responses indicates that Oakland International and 
San Jose Municipals Airports are used for ili Re training by 
essentially all of the training schools in the nine-county Bay 
Area. These airports are used extensively for precision Instrument 
Landing System (ILS) training. Buchanan Field, Hayward Air 
Terminal, Napa County and Livermore Municipal Airports are used for 
nonprecision IFR training as well. Some schools in the North Bay 
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use Sacramento Executive Airport for ILS training; Stockton Metro 
Airport is used occasionally by almost all of the other training 
schools. However, the time lost in transit to and from these 
airports for training is discouraging. Air carriers also use both 
Oakland International and Stockton Hunter pal Arrports. for lbs 
training. 


Relocating some of the general aviation IFR training traffic away 
from heavily used air carrier airports such as San Jose to other 
IFR airports would increase airspace safety. A review of general 
aviation VFR training areas shows that some VFR training areas are 
in the vicinity of air carrier arrival and departure routes; 
however, most training areas are in airspace that is not used by 
air Carrier aircratt. 


An efficient air transportation system will depend on adequate 
feeder service by commuter airlines into the major air carrier 
airports. If the growth in commuter acthivity Continiies to 
increase, IFR airspace capacity could be Significantly reduced 
because of aircraft separation requirements. This adverse impact 
could be mitigated if commuter aircraft could operate on 
independent airspace routes to facilities co-located with the 
facilities used by large air carrier aircraft. 
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E. PROPOSALS 


Rescheduling of Operations 


When delays start to regularly approach acceptable limits, rescheduling 
of traffic should be considered for the peak periods. The airlines, 
working cooperatively, would be responsible for making adjustments to 
their schedules. When delays start to regularly exceed acceptable 
levels, additional measures should be considered to "depeak" critical 
periods. These methods would include a peak period quota and/or peak 
period pricing. Currently, four high activity airports (Chicago O'Hare, 
JFK, LaGuardia and Washington National) have Federally imposed quotas 
due to airspace and air safety constraints. At these airports airline 
committees allocate available slots, a practice that has been challenged 
under current regulatory policies as being anti-conipetitive. If such a 
quota were necessary for the Bay Area, more acceptable methods for 
allocating slots would be needed. Potential methods include a sealed 
bid auction or a sealed bid auction that worked within an initial 
allocation of slots to trunk, regional and third level carriers and 
general aviation. 


Peak surcharges should also be considered by airport operators to reduce 
activity during critical periods. These surcharges could be imposed 
separately from landing fees and would be employed to encourage more 
ratyonalouse of aipspace capecity. Unly lintited and, not very 
encouraging data is available on the effectiveness of the latter 
Strategy. 


Lead Agency: Airports, FAA 

Action: Monitor delays (FAA). Encourage voluntary 
rescheduling by the airlines as an initial 
approach. When delays approach critical levels, 
evaluate the advantages and disadvantages of the 
quota approach versus the congestion surcharge 
(Airport). 

Time Frame: Medium to Long Range 


Develop Reliever Airports 


Reliever airports, general aviation facilities that relieve congestion 
at major airports, can help reduce aircraft delays. Reliever airports 
will become particularly important if general aviation activity at major 
airports is limited directly or indirectly through quotas or peak hour 
pricing. The ability of reliever airports to accommodate general 
aviation from congested air carrier airports can be limited by: 


- inadequate runway length, 


- lack of instrument landing system aids for poor weather 
conditions, and 


- jnadequate runway capacity. 
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Improvements in the region's reliever airports should be implemented to 
bring these airports up to their full Capabilities. 


Lead Agency: General Aviation Airport Operators 


Supporting 
Agencies: FAA, MIC 

Actions: FAA - Support development of reliever airports 
through allocation of aviation Trust Funds. 
MIC - Through the general aviation system plan 
and the Transportation Improvement Program, 
Support the development of reliever airports and 
general aviation VFR and IFR training 
FACTIMN Ges. 

Time Frame: Variable. 


Develop General Aviation ILS Training Facilities 


A new Instrument Landing System (ILS) at a location convenient to the 
majority of flight training schools could relieve Oakland International 
and San Jose Municipal Airports in their role as ILS Eraimingatacliaties 
for general aviation. An ILS at a general aviation airport would have 
the added benefit of increasing available IFR Capacity at air carrier 
airports. Proposed FAA projects include the installation of a 2 at Cs 
at Napa and Livermore airports. Other potential locations, such as, 
Hamilton AFB, South County, Tracy, Hollister and Watsonville should also 
be considered. 


Lead Agency: FAA 

MTC Role: Assist in coordination with local government. 

Action: Review potential for ILS at various airports. 
Study location and feasibility of remote sites 
for an ILS practice strip. 

Time Frame: Short Range 


Segregate Small Aircraft Traffic at Air Carrier Airports 


Oakland Airport is an excellent sample of how general aviation and air 
carrier facilities can be separated (with the exception that jet 
aircraft must use the South Airport). While this degree of separation 
cannot be achieved at San Francisco and San Jose Airports some 
possibilities exist at San Francisco to further segregate small aircraft 
traffic. Under certain conditions, Taxiways C and L could be used as 
utility runways for light aircraft. The future installation of a 
Microwave Instrument Landing System may also provide the capability to 
create separate arrival and departure routes for individual runways. 
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Lead Agency: FAA, Airport 


Action: Explore the possibility for separate facilities 
at sane Francisce Airporu for light. and. small 
aircraft. 

Time Frame: Short Range 


Airfield Improvements 


The flow of aircraft into an airport and on the airfield can be improved 


by a variety of low cost measures, including, but not limited to the 
following: . 


- Aircraft holding aprons 

- High speed runway turnoffs 

- Modifications to the taxiway system 
- Improved runway and taxiway lighting 


- Upgraded equipment for instrument operations and weather 
reporting 


- New takeoff and landing procedures 
- Airport Surveillance Radar 
Most of these projects would be reviewed through the A-95 process and 


would be considered in accordance with regional policies and project 
review criteria. 


Lead Agency: FAA, Airport 


Supporting 
Agency: RAPC 
Action: FAA, Airport - Study measures to reduce delay. 


RAPC - Review and approve airport improvement 
projects. 
Time Frame: Short-Medium Range 


The Need for Further Study 


It was noted that large delays may be expected in advance of 1997, 
perhaps as early as 1987. This finding suggests that detailed planning 
will be required at an early date to resolve future airspace problems. 
Specific areas of investigation should include an analysis of when 
significant airspace delays would be expected, quantification of these 
delays, assessment of the cost of these delays, and evaluation of the 
potential methods for reducing delays. Potential improvements resulting 
from new technology systems such as Wake Vortex Avoidance Systems, 
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Microwave Landing Systems, Metering and Spacing Equipment, the Discrete 
Address Beacon System, also need to be quantified. The appropriate 
agency to conduct this study is the FAA. 


The results of the regional Study also point to the need to evaluate 
portions of the airspace to determine their Doren tall for 
reconfiguration and hence for improving airspace efficiency during peak 
hours. During the departure peak, interactions between Oakland 
departures, Alameda Naval Air Station arrivals, and northbound mid-Bay 
traffic combine to cause congestion over Oakland. One potential 
airspace improvement would be to reroute some of the mid-Bay traffic 
from South Bay airports over airspace routes to the east that have low 
demand/capacity ratios. This rerouting would increase the departure 
Capacity, and would reduce congestion in the vicinity of Oakland 
International Airport. 


Interactions occur between Hayward, Oakland, and Alameda Naval Air 
Station during arrival peaks. Because of the need to protect airspace 
for missed approaches on Runways 27R and 29 at Oakland in some IFR 
weather conditions, the full Capability of the approach to Runway 29 
cannot be used. In turn, this protected airspace leaves sufficient gaps 
in the Runway 29 approach to permit IFR approaches to Hayward Air 
Terminal. When the weather does not require missed approach protection, 
arrivals into Hayward conflict with the approach to Runway 29 at 
Oakland. Airspace reconfiguration would be needed to relieve this 
Cont ict. 


Lead Agency: FAA 

Action: Detail future Bay Area airspace delays and 
remedial actions 

Time Frame: Short Range 


Review General Aviation VFR Training Areas 


Review of the responses from the general aviation airport managers 
indicates concentrations of airborne flight training areas to the south 
and east of San Francisco Bay. Overlapping flight training areas exist 
from the San Jose area and the Santa Clara Valley northward through 
Newark and Fremont, into the Livermore, San Ramon, and Danville areas, 
to the east of coastal hills north of Iracy, and. am the area of Byron 
and Brentwood. Air carrier IFR routes transit some of these areas. In 
order to assure proper spatial separation between air carrier Operations 
and general aviation VFR training, the FAA should review altitude 
separation requirements with flight schools using these areas. 


Lead Agency: FAA 

Action: Review location and utilization of tra Ling 
areas 
Conduct information program 

Time Frame: Short Range 
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VII. AIRPORT GROUND ACCESS CAPACITY 
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A. ISSUES AND PROBLEMS 


Airports are dependent on an efficient regional and local ground 
transportation system to-provide access for passengers, their friends 
and relatives, employees, cargo, and other traffic to the terminal 
areas. Of particular concern are the street and highway facilities 
adjacent to the airports, which experience the combined load of growing 
airport ‘traffie as well as growing urban traffic. Because of the 
continuing shortage of capital funds for transportation improvements in 
the region, more productive ways will have to be found to use existing 
transportation facilities and services. 


References to airport ground access "problems" can mean any one of the 
following: 


e delays in getting to and from the airports as a result of 
congestion on various parts of the regional transportation 
system, particularly in the immediate vicinity of airports 


@ inadequate circulation, curbspace, and parking at the airport 
e limited mass transit services to the airport 


Major access problems at San Francisco Airport include freeway 
congestion south of the airport and internal circulation on the airport 
property. 


Major access problems at Oakland Airport include constraints on local 
street capacity between the airport and the Nimitz Freeway and a gradual 
shifting of congestion northward and adjacent to the airport. 


Major access problems at San Jose Airport include continuing congestion 
on all freeways surrounding the airport (particularly the Bayshore 
Freeway south of the airport) and poor access between these freeways and 
the airport terminal and parking areas. Another problem at San Jose 
Airport is the low level of transit use. 


The airport access analysis consisted of estimating airport surface 
traffic for each airport system alternative, assigning this traffic to 
specific access routes, and evaluating the impact of this traffic on 
facilities serving the airports. Because of the number of airport 
system alternatives and the range in regional demand for each forecast 
year, there. is a potential for large variation in traffic at each 
airport. To the extent that traffic is shifted from congested portions 
of the regional transportation system to less congested portions, 
regional transportation flows will be improved (See Figure VII-1). In 
general, considering both airport and non-airport traffic, the analysis 
indicates the potential for continuing and most likely increasing 
congestion during peak urban travel periods in the vicinity of all 
airports. 
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Although this statement may appear intuitively obvious, greater 
definition of the problem is elusive. Analysis of future capacity 
requirements must recognize the inherent dynamics of travel demand. 
Increasing congestion usually results in adaptive behavior on the part 
of users of the transportation system; that is, airport and non-airport 
tripmakers will tend to change access routes, modes of transportation, 
and/or travel schedules to minimize personal inconvenience and costs. 
Thus, straightforward demand/capacity comparisons can be misleading. 


One of the key questions related to airport access is the potential 
effectiveness of various strategies to minimize airport traffic. In 
addition to helping relieve focal traffic congestion and delay or 
reducing the need to construct expensive transportation facilities, 
these strategies would be beneficial from an energy and air quality 
perspective. Ground traffic mitigation measures are primarily targeted 
to air passengers and airport employees. ("Other" trips would be 
relatively unaffected by transit improvements or ride-sharing programs. ) 


Airport expansion and development programs have historically failed to 
place sufficient emphasis on methods to increase transit use and 
ride-sharing. There are a number of inherent problems in increasing 
transit use to airports--currently around 15% for air passengers and 8% 
for airport employees. Air passengers require services that can 
conveniently accommodate baggage, are fairly direct, and are extremely 
reliable. Employees are a good market for transit because once 
"captured" by transit, the employee will tend to use the service on a 
regular basis. Transit use and ride-sharing for employees can be 
somewhat complicated by odd working hours, a characteristic of 
multiple-shift airport operations. However, ride-sharing can be 
promoted fairly effectively without great expense. 


Although potentially counterproductive with respect to increased transit 
ridership goals, providing long-term airport parking would reduce 
"Kiss-and-Fly" activity (friends and relatives who drop off and pick up 
air passengers at the airport), and would also result in fewer vehicle 
trips. 


In some instances, new street and highway facilities will be required to 
improve access between the airports and existing regional highway 
facilities. These improvements need to be identified early on so that 
they can begin to compete for limited funds. For some sources of funds 
the competition may take place at the county level, for others at the 
regional or state level and for high capital-intensive projects at the 
national level. In California, the Legislature has set up a clearly 
defined process in which many of the trade-offs among competing claims 
for increasingly scarce resources can be made at the regional level. 
Thus, local communities and MTC have been given the charge to develop a 
financial program for highway and transit improvements that is then 
submitted to the California Transportation Commission and the Federal 
Department of Transportation for funding approval. 
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B. EXISTING CONDITIONS 


Street and Highway Access 


Each of the three Bay Area airports is located next to major urban 
freeways. San Francisco Airport is served by U.S. 101 and 1-280 which 
iS connected to the airport via 1-380. Oakland Airport's primary 
freeway access is via Route 17; however, some trips are made on I-580 to 
the airport via Seminary Avenue or Edwards Avenue/Hegenberger 
Expressway. San Jose Airport is bounded by UsssolLOl on thes north and 
Route 17 on the south. 


Various arterials link each of the airports to the adjacent freeways and 
local street systems. The San Bruno Avenue and Millbrae Avenue 
interchanges at San Francisco Airport connect the alrport “too the 
Surrounding communities on the west. Old Bayshore Highway and South 
Airport Boulevard serve to relieve U.S. 101, as some traffic diverts to 
these routes for access/egress to the airport. Oakland Airport is 
connected to Route 17 and communities to the east by the Hegenberger 
Expressway and by 98th Avenue. Doolittle Drive runs adjacent to the 
airport and provides direct access to the airport from Alameda to the 
north and San Leandro to the south. At San Jose Airport, the major 
connection to U.S. 101 is the Guadalupe Parkway.e The major connection 
to Route 1/7 is via Coleman Avenue. Some traffic from the southern 
portion of Alameda County uses Brokaw Road to the airport from Route 17 
as does some Santa Clara County traffic from the south (exiting U.S. 101 
at N. lst Street). A small portion of airport traffic to the west of 
the airport uses El Camino Real (Route 82) and the Central Expressway. 


Airport access routes are shown in Figures VII-2 to VII-4. 
Transit Access 


Major transit services: and current airport patronage levels are shown 
below. 


Area Approximate 1977 
Airport Service Served Daily Patronage 
Downtown 
San Francisco Airporter San Francisco 6,660 
SamTrans/ Peninsula/ 
SB 7 Peer be Lines Transbay Terminal 1,200 
Marin Airporter Marin County 170 
Berkeley Airport 
Connection East Bay 50 
Evans Airporter Napa 40 
Santa Rosa Airporter Santa Rosa N/A 
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Figure VII-2 
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San Jose 
Municipal Airport 


A < 


San Jose Municipal Airport 


Area Approximate 197/ 
Airport Service Served Daily Patronage 


BART Coliseum 
Oakland AirBART Station 290 


AC Transit/ 
Saati East Oakland N/A 


Santa Clara 
San Jose County Transit/ 
64 Line Downtown San Jose 50 


Existing Passenger and Employee Mode Split 


About 60% of the region's air passengers use a personal car to get to 

the airport, while 29% use a taxi or rental] car and 15% use public or 
private transit services. Over 75% of the airport employees use their 

personal cars and drive alone to work. Only 8% use public or private 

transit, and another 15% use carpools or vanpools. Individual mode 
choice patterns vary considerably by airports, as shown below. 


ACCESS MODES USED TO AIRPORTS 


(Percent of Passengers) 


AIRPORT. 


Air Passengers San Francisco Oakland San Jose 
e Private Car Diawon Onaies 84.6% 
e Rental Car L228 So. | 7.9 
@ Taxi 9.8 CeO Leo 
e Hotel Courtesy Car Sal eee WANS 
e Transit Nise 625 eZ 
e Other O52 Als) 265 
Total 100.07 100.0% NCR: 
Employees 
e Private Car (ene: 88.5% Tey 
e Carpools/Vanpools LG6 6.9 Sy 
e Transit 9./ (aes) eb 
e Other 00 y tee Ss 20) 
Total T00.0% 100.0% 100.0% 
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Congestion 


As part of the regional study, Caltrans conducted "floating" car runs to 
measure current levels of congestion. At San Francisco Airport the 
opening of Route 380 in February, 19/6 shifted an estimated 3+000 
avVeradeidayly Uli ps. 1 volmlcos TULESOULh OF Gal PranciscOvalepore LO 
I-280 and 1-380. Route 380 has also absorbed at least 4,000 average 
daily trips that previously used San Bruno Avenue. In 1977, congestion 
studies indicated that there were pockets of congestion in the 
northbound direction from Poplar-Dore Avenue to Millbrae Avenue south of 
tne airport lasting trom 7/715. a.m. tO 8°15 a.m. ‘(Moderate afternoon 
congestion occurred southbound from 4:45 p.m. to 5:30 p.m. and extended 
from the airport to Peninsula Avenue. 


At Oakland Airport, heavy northbound congestion exists between Jackson 
Street and Hesperian Boulevard from approximately 6:15 a.m. to 8:30 a.m. 
Heavy southbound congestion occurs from Marina Boulevard south to A 
Street and lasts from approximately 3:45 p.m. to 5:30 p.m. South of A 
Street the congestion is also heavy but limited to about 20 minutes. 


At San Jose Airport extension of Route 280 through to Route 101 south of 
the San Jose Airport decreased traffic on Route 1/7 adjacent to San Jose 
Airport. However, major congestion still exists northbound on Route 17 
and Route 101 in the morning and southbound in the evening. 
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C. APPROACH 


The primary objective of the ground access analysis was to evaluate the 
ability of the airport ground access system to serve projected traffic 
through 1997. A computer model was used to forecast air passenger and 
employee traffic and assign this traffic to the most convenient airport 
access route. The model estimates airport traffic based on the location 
of air passenger and employee trips in the region, mode choice behavior, 
and number of persons per vehicle. Separate forecasts and access route 
assignments were developed for "other" airport traffic Cora id 1c 
associated with air cargo, airport service and maintenance functions, 
general aviation, etc.). Various strategies were also evaluated for 
minimizing airport traffic. 


AR slant Fulte Mitigation Measures 


@ 25% Transit Use. In accordance with regional DONeTe Se hus 
Strategy assumes that 25% of the air passengers and airport 
employees would use transit. 


@ 25% Carpool/Vanpool Use. This strategy assumes that 25% of 
the employees would be involved in ride-sharing. 


e Reduced "Kiss-and-Fly." This strategy tests the impact of 
added long-term parking on passenger drop off and pick up 
traffic. ("Kiss-and-Fly" trips generate two vehicle trips for 
each air passenger arrival or departure.) The effect of this 
strategy on total parking requirements and transit development 
objectives needs to be carefully reviewed. 


@ Employee Shift Staggering. This strategy evaluates the 
potential for altering airport work shifts to avoid heavy 
concentrations of traffic during the peak freeway commute 
periods. 
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D. FINDINGS 


Traffic Forecasts 


Forecasted surface traffic at each airport is a function of the role of 
the airport in the regional system and the specific types of activity 
that take place at each airport. Important considerations in the 
traffic forecasts are the number of air passengers and airport employees 
and the amount of air cargo. Differences in the types of activity 
located at each airport have a major influence on surface traffic. For 
instance, San Francisco Airport and Oakland Airport have major airline 
maintenance facilities (United and World Airlines) while San Jose does 
not. Both Oakland and San Jose Airports have significant amounts of 
general aviation activity, wnile San Francisco Airport handles large 
amounts of air freight and air mail. 


Tables Vile) to Viles show how estimated “alrportatrariic varies by 
activity level for passenger, employee, and "other" traffic. Traffic 
volumes were calculated based on existing mode choice patterns for air 
passengers and airport employees. 


FORECASTS OF AVERAGE DAILY TRAFFIC 


Millions of Annual Percent Increase 
Airport Passengers Tyatnie Over 1977 Traffic 
San Francisco 18.9% 96 ,000 -%4, 
Zi 110, 260 14.9 
S120 128,680 Ae) 
poe 142,910 48.9 
43.6 170380 xz 
Oakland Poe 20,500 - 
4.2 26,230 28.0 
7.0 36,600 7050 
8.0 39,890 94.6 
LO 49,730 14756 
13.0 62,050 2027 
San Jose 3.0% 21 4850 ~ 
5.3 30,390 39.1 
0) 37,840 Tove 
8.0 42,800 95.9 
10.0 HURL 2D 129.8 


Note: %*197/7 activity levels. 
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TABLE VII-1 


SAN FRANCISCO AIRPORT TRAFFIC FORECASTS 


(Average Daily Traffic) 


Average Daily 
Vehicle Trips 


Forecast Air Airport 

Year Range Alternative MAP Passengers Employees Other Total 
1977 Existing 18.9 41,340 Ceo a7\) 27,200 96,800 
1987 Low 1 28.8 93, 790 33,040 33,880 120,710 
3a 24.0 40,790 30,050 315970 102,810 
High i 33.69 62,510 Soe 6 LU 35,450 P35010 
2 31.0 95,560 34,060 34,420 124,040 
3a 27.6 46 , 880 oye orAd 30,190 LZ 090 
3b 27.0 45,420 31,650 Seip eel) 110, 260 
4a 28./ $3,790 33,040 33, 880 120,710 
gay Low 1 35.0 67,210 34,710 40,990 142,910 
2 31.0 96,450 32,500 39200 126,150: 
3a 27.0 47,530 30,410 315050 US SNS) 
High 1 43.6 83 ,630 38,670 48,780 171,080 
3a 32.2 94,700 33,240 43,350 131,290 
3b 31.0 93,240 32,090 43,350 128,680 
4a 33.0 58,620 33,060 44,120 135,800 
4b 31.0 56 , 460 31,980 44,120 132,560 
4c 34.0 62,920 So xGoU 45,000 141,810 
4d 33.0 60,370 33,060 43,930 137,360 


Note: Ground access trips by flight crews were initially included in "Other" 
category but were forecasted as part of Airport Employee traffic. 


Alternative 
Alternative 


1 - Existing Airport Shares 

2 
Alternative 3 

3 

4 


Airline Plan 

Regional Airport Plan 

b - Regional Airport Plan with North Bay 
- San Jose Constrained 


Alternative 
Alternative 


ez 


TABLE VII-2 


OAKLAND AIRPORT TRAFFIC FORECASTS 


(Average Daily Traffic) 


Average Daily 
Vehicle Trips 


Forecast Air Airport 

Year Range Alternative MAP Passengers Employees Other Total 
ed Existing Cen a a200 6,240 5,060 20,500 
1987 Low 1 Siete 1, 750 6,660 5,420 23,830 
3a 7.0 Zi S00 8,400 6,870 36, 600 
High i 4.2 iS 600 7,030 DooU 26,230 
2 6./ AUR MACO 8,270 6,620 35,680 
3a 8.4 ao, 160 O10 7,240 41,810 
3b 8.0 23,650 9,000 7,240 397590 
4a 8.0 23,650 9,000 7,240 So 5670 
1997 Low 1 4.4 14,390 7,640 5,840 27,780 
2 8.4 26,020 Oe o30 1190 43,340 
3a 10.0 30,600 10,400 8/30 49,730 
High 1 02D Heol 8,290 6,270 32,470 
3a 13.8 40,210 12,700 10,980 63,890 
3be. 13.0 39,140 11,930 10,980 62,050 
4a 13.0 38,450 230 10,630 61,010 
4b 15.0 42,480 2950 11,780 67,190 
4c 10.0 30,600 10,400 9,000 90,000 
4d 15.0 43,640 Weare) 11,440 68,010 


Note: Ground access trips by flight crews were initially included in "Other" 
category but were forecasted as part of Airport Employee traffic. 


Alternative 
Alternative 
Alternative 
Alternative 
Alternative 


= Existing, Airport Snares 

- Airline Plan 

Regional Airport Plan 

b - Regional Airport Plan with North Bay 
- San Jose Constrained 


PWwWWMrFr 
t 
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TABLE VII-3 


SAN JOSE AIRPORT TRAFFIC FORECASTS — 


(Average Daily Traffic) 


Average Daily 


Venicle. Trips 
Forecast ip irport 


Year Range Alternative MAP Passengers Employees Other Total 


1977 Existing sie 11,480 13720 8,650 21,850 
1987 Low 1 4.6 15,580 2,700 9,020 27,300 
3a 6.0 20,450 3,340 9,720 33,510 

High 1 5.3 18,000 3,000 9,390 30 , 390 

2 5.3 18,000 3,000 9,390 30,390 

3a 70 23 970 3,770 10,100 37 ,840 

3b 7.0 23,970 3,770 10,100 37,840 

4a 5.3 18,000 3,000 9,390 30, 390 

1997 Low 1 5.6 19,000 3,240. 9,470 31,710 
2 5.6 19,000 3,650 9 880 32,530 

3a 8.0 26,690 4310 10,910 41,910 

High l 6.9 23,400 3,830 9,990 37 , 220 

3a 10.0 33,180 — 4340 12,700 50,220 

3b 10.0 33,180 5 220 12,700 51,100 

4a 8.0 27,160 4,340 11,300 42,800 

Ab 8.0 27,160 4 340 11,300 42,800 

4c 8.0 27,160 4340 11,300 42,800 

4d 8.0 27,160 4,340 11,300 42,800 


Note: Ground access trips by flight crews were initially included in "Other" 
category but were forecasted as part of Airport Employee traffic. 


Alternative 1 - Existing Airport Shares 


Alternative 2 - Airline Plan 

Alternative 3 - Regional Airport Plan 

Alternative 3b - Regional Airport Plan with North Bay 
Alternative 4 - San Jose Constrained 
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Comparison of Traffic with Highway Capacity 


The convergence of airport traffic from different areas on the highway 
segments adjacent to the airport creates the potential for major 
congestion affecting airport and non-airport traffic alike. As a 
Starting point for evaluating future access conditions, it is important 
to determine how much capacity the airport will require on these 
critical highway segments independent of other traffic demands. A high 
Use Of Capacity Dyodm airport. mdaicates@the potenti1al for major 
congestion, since it can be assumed that there will be some growth in 
non-airport traffic on the highways as well. 


Two contrasting airport system alternatives were compared in order to 
evaluate traffic impacts. Alternative 1 maximizes traffic at San 
Franeisco Alroort and minimizes tratfic at Qakland and San Jose 
Airports. Alternative 3b maximizes traffic at Oakland and San Jose 
ae and minimizes traffic at San Francisco Airport. (See Table 
VII-4 


GPOWL Main dcCtiyaGyeas Sal hmancisco AlrpOne Wolll Grconir 1 buse- tO 
congestion on Route 101 south of the Airport (Alternative 1). Shifting 
traffic to other Bay Area airports (Alternative 3b) would result in a 
reduction in airport traffic on this and other segments of Route 101. 
Except under Alternative 3b in 1997, Oakland Airport would not require a 
Significant amount of freeway capacity. At San Jose Airport, traffic is 
distributed over a number of access routes, and no single facility is 
required to carry a major portion of the surface traffic. As noted 
earlier, however, San Jose freeways are congested during peak hours so 
that traffic destined for the airport would continue to experience 
moderate to major delays during peak commute hours. 


Future Congestion 


Congestion usually occurs due to excessive demand on local streets and 
highways. The magnitude of future highway congestion can be inferred 
from the demand/capacity ratio. calculated for a. specific set of 
conditions. However, there are inherent difficulties in this approach. 
First, the magnitude of the congestion will vary by time of day, access 
route, direction of travel, day of the week, etc. The proportion of 
airport trips that will be severely affected is therefore difficult to 
estimate. 


A more fundamental problem, however, has to do with the dynamics of the 
transportation system. For example, travel projections may show that in 
ten years traffic on certain highway segments will substantially exceed 
the existing capacity. Jt 1s, mecessary to ask, Is this realistic? 
Probably not. While these projections are indicative of continuing and 
perhaps increasing congestion, it is likely that a substantial number of 
people would shift to other modes of transportation, use alternative 
routes. -adjuse thelr timenor travels or -cancellieiwe Trip.  lihat oS, 
"demand" will adjust itself to the available "capacity". It is also 
recognized that the future cost and supply of energy for automobiles 
will have a major impact on freeway traffic growth. 
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PERCENT OF FREEWAY CAPACITY USED BY AIRPORT 


North of Rte. 380 Jct. 


TABLE VII-4 


(Average Day of Peak Month) 


Access Route/Location 


South of Broadway 


West of Airport 


North 


South 


South 
North 
North 


South 


of 


of 


of 
of 
of 


of 


Hegenberger 


Davis Street 


Coleman 
Brokaw 
Guadalupe 


Rien UChr. 


No. of 
Lanes 


8 
8 


29% 
30 
26 


10 


Alternative 1 


1937 E997 


41% 
38 
34 


aes 


12 


Alternative 3b 


1987 
23% 
ee 


7 


Ly 


ll 


Uy 
26% 
rail 


2/ 


28 
9 


11] 
7 
6 


Te 


Based on existing passenger and employee mode choice behavior. Assumes 
capacity of an eight lane freeway 1s approximately 160,000 vehicles per day 


and capacity of a six lane freeway 1s approximately 120,000 vehicles per day. 


With the exception of San Jose Airport, major urban congestion does not 
presently occur adjacent to the airports. Analyses performed for this 
study, however, indicate that growth in airport and non-airport traffic 
will probably cause congestion to occur adjacent to San Francisco and 
Oakland Airports in future years. 


Peak urban commute hours, while not necessarily the peak airport traffic 
hours, will present the most difficult time to get to and from the 
airports. Morning peak hour conditions (7:30-8:30 a.m.) were analyzed 
in some detail with the following results: 


e San Francisco Airport - A.M. Peak Hour Conditions 


101 - North of Route 380 No congestion through 1997 
(Southbound) 

101 - South of Millbrae Avenue Major congestion through 1997 
(Northbound) 

380 - West of Airport No congestion through 1997 
(Eastbound) 


@ Oakland Airport - A.M. Peak Hour Conditions 


17 - South of Airport Major congestion through 1997 
(Northbound) 

17 - North of Airport Moderate congestion after 
(Southbound) 1987 


e San Jose Airport - A.M. Peak Hour Conditions 


101 - North of Guadalupe Moderate congestion after 
(Southbound) 1987 

101 - South of Route 1/ Major congestion through 1997 
(Northbound) 

1/7 - North of Brokaw Moderate congestion after 
(Southbound) 1987 

17 - South of Coleman Minor congestion through 1997 
(Northbound) 
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Effectiveness of Traffic Mitigation Measures 


The effectiveness of each of the traffic mitigation measures was 
estimated and is measured as the percentage reduction in total airport 
traffic--passenger, employee, and "other" traffic. The results shown 
below are relative to existing conditions (e.g., current auto and 
transit use patterns). 


EFFECTIVENESS OF TRAFFIC MITIGATION MEASURES 


(Percent Reduction in Total Airport Traffic) 


AIRPORT 
Mitigation Groups San 
Strategy Affected Francisco Oakland San Jose 
Al] 
@ 25% Transit Passengers 6.0- 9.0% aS 22 1.651 7.9% 
Use & Employees 
@ 25% Carpool/ Employees Leeds 1.5% ed ale ra lest ys 
Vanpool Use 
e@ Reduced Resident 
"Kiss-&-Fly" Passengers T30=52.0% 4.3- 4.8% 4.1-4.5% 
e@ Cumulative 
Reduction Celal coon Clits CA ad Je 21.0-23.6% 


Note: Numbers will not add vertically because effectiveness varies 
according to airport system alternative. 


e Employee Shift Staggering. Airport employee shifts are already 
staggered to the extent that operation of an airport is a 24-hour 
activity that typically involves at least three major shifts. At 
San Francisco Airport, only 22% of the work force arrives between 
7-8 a.m. At Oakland and San Jose Airports, concentration of 
employees in the 8-5 daytime shift is in much greater evidence and 
consequently such a strategy would be more effective at these 
airports as traffic increases. 


Potential Transit Markets 


Very high airport trip densities (trips/acre) are estimated for the 
downtown San Francisco hotel area and Central Business District. These 
densities are over 100 times larger than the maximum passenger and 
employee trip densities estimated for Oakland and San Jose Airports. 
Because of the high trip densities in San Francisco, frequent express 
bus service can be provided to the San Francisco Airport. The projected 


-130- 


magnitude of airport trip densities in San Mateo County suggests that a 
fixed route bus system with some airport express service would be the 
optimum service pattern. Some express service could also be extended 
into Santa Clara and Southern Alameda counties. A mixture of local and 
express service could also be used at Oakland and San Jose Airports. 
Although airport trip densities decrease with distance from San 
Francisco Airport, effective coordination of regional transit services 
could attract a high proportion of travelers from Alameda, Contra Costa, 
Marin, and Santa Clara Counties to transit. There also appears to be a 
growing market for smaller private services that would connect the 
remote parts of the Bay Area which have relatively low trip densities to 
each airport. 
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E. PROPOSALS 


Preparation of Transportation Devel opment Programs 


Airport master plans rarely focus on the more complex aspects of a 
comprehensive transportation development program. .MTC Resolution 592 
expresses the Commission's interest in the preparation of a coordinated 
transportation development program at each airport. Resolution 592 
makes the preparation of such programs a condition for favorable review 
and approval of major airport expansion programs involving State or 
Federal aid. Elements of such a program that are of specific interest 
to the Commission include: 


@ Transit Coordination and Leadership. Evidence the airport has 
taken a leadership role in developing improved transit. 


e Transit Ridership Goals. These goals shall be developed in 
cooperation with the airport transit operators. Airport operators 
will be given flexibility in determining transit goals consistent 
with the magnitude of the proposed expansion program, service area 
characteristics, and transit operator constraints. Programs should 
specifically address the feasibility of providing service at a 
level sufficient to accommodate 25% of the air passenger and 
airport employee trips by transit. 


e Preferential Treatment of Transit on the Airport. Plans to improve 
the movement of transit vehicles through the airport and facilitate 
loading and unloading of passengers. 


e Transit Information. Programs to expand and improve the 
dissemination of transit information. 


@ Ride-Sharing. Airport actions to coordinate and promote 
ride-sharing among airport employees. 


e Paratransit. Programs to increase the use and effectiveness of 
taxis and hotel/motel courtesy cars. 


e Transportation System Monitoring. [Establishment of a coordinated 


program to monitor airport transit ridership and surface traffic at 
appropriate intervals. 


Lead Agency: Airport Operator 


Supporting 
Agencies: MIC, Caltrans 
Action: Airport Operator - Budget resources to prepare 


transportation development program 
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MTC =- Assist airport operator in preparing 
transportation development program. Assist in 
the coordination with transit operators and 
local jurisdictions. Provide up-to-date airport 
access information through passenger and 
employee surveys. 


Time Frame: Transportation development programs shall be 
prepared in advance of major funding requests 
SUDMMwo ted as spart Of ah Ondo ng airport 
expansion prograii 


San Francisco Airport 


e [-380/Main Airport Interchange Project. The analysis of future 
peak hour traffic indicates that there will be major congestion on 
Route OL south of the airport. Faced with this congestion, 1t is 
possible that an increasing portion of airport traffic from the 
SouLn Will Use l=2o0) and 1-330 fo eecess, they airport. This 
traffic--combined with other traffic from the north--could overload 
the single auxiliary lane between I-380 and the main airport 
interchange. Construction of an additional auxiliary lane from 
1-380 and to the Airport and reconstruction of the main airport 
interchange is currently programmed in the 5-year Regional 
Transportation Improvement Program. However, regional policy also 
emphasizes the need to reduce the reliance on the personal 
automobile to get to the airport. Hence, it is proposed that the 
Airport review the project with Caltrans and other agencies to make 
sure that a) the design does not foreclose any options to develop 
preferential facilities for transit/high occupancy vehicles, and b) 
the project represents the best transportation improvement program 
on the airport for the amount of money available. If other 
projects appear to be more beneficial--such as projects that could 
significantly improve transit access--it would be possible to 
initiate a transfer of funds from the I-380 interstate project to a 
substitute group of projects. This possibility should be seriously 
explored. 


Lead Agency: Airport 


Supporting 
Agency: MCC eCalcrans 

Action: Review plans for I-380 auxiliary lane and main 
airport interchange improvements. Suggest 
methods to improve access to airport by transit 
and high occupancy vehicles. Initiate a 
transter of ihterstete Tundsitor substitute 
projects if appropriate. 

Time Frame: = Short Range 
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@ Coordination of Existing Regional Transit Services. Improved bus 
service from Daly City or another downtown BART station to the 
Airport would greatly benefit East Bay passengers using the San 
Francisco Airport. Existing downtown airport transit services 
could be rerouted to serve BART on their way to the Airport or a 
Shuttle bus could be initiated between the BART Daly City Station 
and the Airport providing express airport service. The magnitude 
of congestion south of the Airport also points to the increased 
attractiveness of the Southern Pacific Commuter rail service as an 
airport access mode. (Upgraded SP service is reconmended in the 
Regional Transportation Plan as a short range improvement for the 
West Bay Corridor.) A shuttle bus linking SP's Millbrae Station 
and the airport. snould be considered... As airport activity 
increases, consideration should also be given to the feasibility of 
relocating the SP station to the West of Bayshore property adjacent 
to the Airport. San Francisco Airport should consider subsidizing 
a portion of the future operating costs of these services. Changes 
in the City Charter may be required to enable this subsidy. 


Lead Agency: SamTrans, BART, Private Operators 


Supporting 
Agency: San Francisco Airport 
Action: Consider improved connection between BART/SP and 
the Airport. 
Time Frame: Short Range 


e Expanded Area Bus Service. As airport activity increases, the 
following measures should be cooperatively explored by the local 
transit operators (SamTrans, Airporter, Greyhound, and other 
private operators) and the airport: a) extended area coverage for 
airport services, b) increased express bus service during peak 
airport activity periods, c) implementation of remote off-airport 
Park-and-Ride facilities with sufficient space for short term 
parking and drop off/pick up activity, and d) coordination with 
local jurisdictions to establish preferential access routes to the 
airport. Direct bus service from Santa Clara County to the San 
Francisco Airport should be provided if possible. Detailed 
passenger and employee origin/destination information is available 
from MIC and can be used by the transit operators in reviewing 
potential patronage levels for new services. 


Lead Agency: Transit Operators 


Supporting 
Agency: MTC 
Action: Transit Operators - Monitor airport transit 


ridership and assess operational and financial 
feasibility of staged improvements outlined 
above. 
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MIC - Consider support of improved airport 
services through allocation of transportation 
assistance funds 


Time Frame: Variable 


Private Transit Services from Remote Areas. Private transit 
service from the North Bay and other remote areas should be 
encouraged. In most cases private operators can provide superior 
service to that provided by public operators since the private 
services do not require an intermediate transfer (often with 
baggage). Airport fees should not constitute a hardship for 
smaller transit operators providing this service. 


Lead Agency: Airport 

Action: Periodically review fee structure with smaller 
private operators to determine impact on their 
financial conditions. 

Time Frame: Variable 


Expanded Taxi Group Rides. Groups of passengers riding taxis 
should be able to split the taxi fare to common destinations. The 
availability of group rides will lower the cost to the individual, 
increase the use of taxis, and reduce the drop off/pick up traffic 
at the airport curbside. 


Lead Agency: Taxi Industry 
Action: Encourage passengers to ride in groups 
Time Frame: Short Range 


BART Extension from Daly City to San Francisco Airport. Extension 
of BART from Daly City to the Airport is included in the Regional 
Transportation Plan as a long range proposal for the West Bay 
Corridor. Difficult financial and institutional problems need to 
be resolved. A BART extension would have significantly more 
capacity than would be required for the airport alone; however, 
such an extension may provide an overall improvement in the 
regional transportation system. Future regional air travel surveys 
should develop airport access information in sufficient detail to 
address this issue. Airport plans for the West of Bayshore 
property should preserve the option for a BART station at this 
location, since existing plans for a subway beneath the parking 
garage may prove to be too costly. 


-]35- 


Lead Agency: BART 


Supporting 
Agency: MTC 
Action: MIC - Assist in evaluating institutional and 


financial issues related to BART extension. 
Provide data through airport surveys that can be 
used to assess future BART patronage to the 
Airport. 

Time Frame: Short Range 


UVakland Airport 


@ Local Street Access. The San Leandro Bay Transportation Study, a 
cooperative effort by ten public agencies to resolve transportation 
problems in the area surrounding San Leandro Bay, analyzed future 
traffic associated with the Airport, Bay Farm Island development, 
the Port of Oakland Cargo Distribution Center and the Port of 
Oakland Industrial Park. The study raised serious questions about 
the capability of Hegenberger Road and other streets and 
intersections around the airport to serve future airport and 
non-airport traffic. Hegenberger Road will be most critically 
impacted since it is projected to handle over 65% of the traffic 
InLoOwand out Of atherairpert.. Deolittle Drive will also be 
Saturated by 1987 both north and south of the airport. Improved 
access to the Industrial Park from 66th Avenue should be considered 
as a means to relieve Hegenberger Road. Upgrading 98th Avenue or 
constructing a Davis Street extension would facilitate access to 
the airport and Bay Farm Island from the south. 


Lead Agency: City of Oakland, Port of Oakland 

Action: Evaluate potential improvements for Hegenberger 
Road that would remove existing constraints and 
increase capacity. Major improvements should be 
identified and included in the Regional 
Transportation Improvement Program (TIP). 

Time Frame: Medium Range 


e Extension of Hegenberger Expressway to I-580. This project is 
listed in the Oakland Airport Master Plan as a possible airport 
access improvement and has potential benefits for access to the 
Coliseum Complex and the Eastmont shopping center as well. In 
terms of airport access, upgrading Edwards Avenue to the 
Hegenberger Expressway would remove an existing constraint for 
traffic travelling to the Airport on 1-580. Existing neighborhoods 
andaschoo ls maunethe areavasiwe ih as athe -ditticult, geometry 
associated with an interchange at I-580 are major problems with 
respect to route alignment and construction costs. 
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Lead Agency: City of Oakland 


Supporting 
Agency: Caltrans 
Action: Further define feasibility and costs of the 


proposed extension. 


MIC Role: Review status of project as part of 
annual TIP process. 


Time Frame: Medium Range 


e BART Connection to Oakland Airport. Studies have been conducted by 
the Port of Oakland involving the design of an automated Connector 
System operating on its own right-of-way between the BART Coliseum 
Station and the Oakland Airport. MITC has indicated that this 
project would be reviewed again before any further funding 
commitment is made. The source of funds used to construct the 
project will be a key factor in its ultimate success. An efficient 
transit connection between BART and the airport, just 3 miles away, 
has the potential to enhance the image of Oakland Airport as a 
regional airport facility, increase the potential for using transit 
to the Airport from all parts of the BART service area, and (in the 
absence of major improvements to Hegenberger Road) circumvent 
congestion between Route 17 and the airport. Because of the 
uncertainty concerning the future availability of capital funds the 
use of high capacity buses on local streets and preferential bus 
lanes should also be explored. 


Lead Agency: Port of Oakland 

Action: MTC Role: MTC must also consider the impact of 
FUNG nd a he COUImMee hors YS treme On, +O.b Weir 
transportation projects in the region. ‘If the 
Connector System uses traditional funding 
sources, this project would compete with other 
projects in the region. 


Time Frame: Medium Range 


e Expanded Bus Service (see San Francisco Airport). 


San Jose Airport 


e Santa Clara Valley Corridor Evaluation (SCVCE). The Metropolitan 
Transportation Commission and the Association of Bay Area 
Governments have conducted a major study to develop long range 
transportation and land use policies in Santa Clara County. As a 
result of this process, priorities have been established for future 
highway and transit improvements in this area. 
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Recommended highway improvements include widening Route 17 (6 lanes 
from Fremont to Route 101), Route 280 (8 lanes from Magdelena Road 
to Route 17), and Route 101 (6 lanes in vicinity of Alum Rock 
interchange) and constructing additional auxiliary lanes on Route 
101 (north of Route 17). Transit recommendations include 
Significant expansion of the bus fleet in order to provide 
increased express service and the possible development of a "light 
rail" line in the Guadalupe Corridor. 


All of these recommendations would improve access to San Jose 
Airport to some extent. However, peak hour congestion will 
probably continue to exist on the freeways surrounding the airport 
and will present problems for which there is no easy solution. The 
evaluation of a county light rail system will consider extending 
the system through or near the Airport; however, only a portion of 
the San Jose Airport passengers and employees would be located in 
the light rail system's service area. 


Lead Agency: Santa Clara County Transportation Agency 
Supporting 
Agency: MTC 
Action: Conduct detailed alternatives analysis in 
Guadalupe Corridor for light rail and other 
transit technologies. 
Time Frame: Short Range 


Freeway Interchange Improvements. The San Jose Airport Master Plan 
recommends improving the interchange between Guadalupe Parkway and 
Brokaw Road at the airport entrance and constructing a partial 
interchange between Guadalupe Parkway and Route 17. Regional 
studies, however, indicate a growing demand from the southern 
portions of Alameda and Santa Clara County, which suggests that 
other interchange improvements may be more important. These 
include completion of the Guadalupe interchange at Route 101 for 
access to/from the south on Route 101 or reconstruction of the N. 
lst Street interchange (in conjunction with extension of Brokaw 
Road beneath Route 101 to the airport). Such improvements must 
compete with projects that already have high priorities as a result 
oT the sCvCE.s Caltrans “MiGs and the City ‘of San: Jose should 
cooperate in evaluating thes feasibility and costs of these 
interchange improvements so that they may be considered in future 
programming decisions. 
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Lead Agency: City of San Jose 


Supporting 
Agency: Mit. Cal trans 
Action: Determine feasibility and costs of improved 
interchanges 
Time Frame: Short Range 


e Expanded Bus Service. Improved bus service will be particularly 
important at San Jose Airport, which currently has the lowest 
transit usevot the three aicports.. Vocal service should=be 
improved as the County bus fleet is expanded. Express airport 
service from designated Park-and-Ride zones should be developed 
where possible. 


Lead Agency: Santa Clara County Transportation Agency 


Supporting 
Agency: San Jose Airport 
Action: Study potential for expanded express bus service 


TOON Gun cts Oleawa tN de suignaeed aren ce 
Park-and-Ride lots. 

Time Frame: As part of Airport's Transportation Development 
Program : 


Financing Airport Access Improvements 


Rapid inflation and dwindling local government revenues will make it 
increasingly difficult to finance ground transportation improvements. 
It may become necessary to finance future airport access improvements 
from the Federal Aviation Trust Fund. This would mean changing current 
limitations on eligible projects which exclude many access-related 
projects. Further, the airports themselves may be required to subsidize 
"essential" transportation services. New mechanisms may have to be 
found to generate airport revenues specifically for the purpose of 
supporting these transit services. 


Lead Agency: Airports 


Supporting 
Agency: MTC 

Action: Support changes in airport funding legislation 
to increase availability of funds for airport 
access improvements constructed off the airport 
property. Identify "essential" transit services 
and evaluate existing and future need for 
airport subsidies. 

Time Frame: Short Range 


-139- 


+ aes? ie ane ld mT 
INGE? » ofewty Urnane; 


Vie ob - (@% . F 7) = ' 
A 7 
aa MDeq 
6 
_ - ya a 
Db @¢O ve nOri.96! , 
a <7 , . 
=: i oT -)De Bayi 
We a 
cle 
f = @ 
pet OO ee erro es a ) Ga 
@ o'* WA S7Her yi 4 -ie ervi¢9 
cs 7 Wal oe 1 oo %, 69 wc 7 we 
Y hi Jee A any eat 2.90 e ee 
6th Cw pee PEU ASEM Cali 
LG NR 26 Oe le AMP Goal” 498 -% 
— ine a) De nas oT SS 
so && met % 8 An : Re AG 
ss 
7 
ei - 


ie 
I, Core | 

Sa 
el. ce 


VIII. AIRPORT NOISE IMPACTS 


A. ISSUES AND PROBLEMS 


Noise has become a critical issue at practically all major airports, and 
particularly at airports where future expansion plans are being debated. 
Jet aircraft noise affects daily those living and working around 
airports: it affects some people's sleep and it interferes with normal 
conversation. A two-year study of jet noise around Los Angeles Airport 
found that the mortality rate in the airport area was 19% higher than a 
control area removed from airport noise (Note 1). Other studies have 
linked airport noise to birth defects (Note 2). While these studies are 
AOt Necessarily conclusive, they. dorpoimt to mhesreason for 
concern--noise can have measurable adverse physical and psychological 
effects on people who are sensitive to noise and who live around 
airports. Increasing numbers of airline flights. under the Airline 
Deregulation Act have added a new dimension to the noise problem. 


As a result of this concern over airport noise, the airlines are faced 
with expensive and complex noise control requirements. The airports, on 
the other hand, must contend with constant complaints and/or litigation 
involving their residential neighbors. Airports may also be obliged to 
initiate residential land acquisition programs, purchase noise easements 
or soundproof, homes and schools, which may ultimately have enormous 
costs. 


Airport noise control actions in the Bay Area have taken a number of 
forms. Both San Francisco and San Jose Airports have prepared airport 
noise control and land use compatibility plans. These plans define 
on-airport controls as well as identify remedial programs for land uses 
off the airport. In addition the San Francisco Airport has previously 
initiated a variety of noise assessment and control measures including 
the preferential runway system, the visual shoreline departure, the 
visual bridge approach (over the San Mateo Bridge), restrictions on late 
night engine runups, installation of a noise monitoring system, and 
formulation of a noise abatement committee. San Jose Airport has acted 
to control noise through use of a higher glide slope for landings, 
contractual agreements with the airlines that permit limits on airport 
operating hours, a curfew after 12 midnight, a $50 million land 
acquisition program, and installation of the Bay Area's first noise 
monitoring system. Oakland Airport's noise control program has included 
the purchase of a noise easement over portions of Bay Farm Island, 
requirements for business jets to use the main South Airport runway, and 
implementation of the "Silent 1" departure flight track to direct late 
night flights away from Alameda and Bay Farm Island. 


Airport noise is regulated by the State, which has determined the 
maximum noise levels that will be permitted in residential communities 
surrounding the airports. The California Airport Noise Standards cal] 
for a phased reduction in airport noise over time such that the maximum 
level will not exceed 65 CNEL (Community Noise Equivalent Level) in 
residential areas in 1986. 
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In 1976 there were approximately 41,500 persons living in areas exposed 
to noise of 65 CNEL or greater. About 85% of these people were located 
in the noise impact area around San Francisco Airport. Although a large 
proportion of San Francisco flights take off and land over water, those 
that are not able to do so because of prevailing wind conditions affect 
a densely populated area that includes a large number of schools. 


Regional actions to control and abate noise have focussed on the 
following areas: 


ibe Support Federal legislation to expedite and ensure the 
retrofit, re-engining, and replacement of older, noisier 
aueeradt ts 


os Encourage a redistribution of flights among Bay Area 
airports to reduce regional noise exposure. 


i Encourage the development of airport noise abatement 
programs. 


4, Review land use decisions affecting compatible land uses 
around airports. 


9. - Support legislation to provide more effective local land 
use planning. 


Probably the most effective mitigation measure is to control aircraft 
noise at the source, the aircraft engine. While compliance with the 
Federal schedule for retrofitting, re-engining, or replacing aircraft 
that do not meet Federal Aviation Regulation Part 36 aircraft noise 
certification standards is required by Federal law (FAR Part 91 Subpart 
E), less than 30% of the airlines in the U.S. fleet currently meet these 
Standards. 


Regional noise exposure can also be minimized by shifting some of the 
Bay Area traffic to other airports where the population impacted per 
daily flight is lower. Alternatives to San Francisco Airport include 
Oakland, with its overwater approaches and departures, San Jose, and a 
possible airport in the North Bay. All four of the potential North Bay 
Airport sites are located in relatively non-urbanized portions of the 
Bay Area and therefore do not have extensive land use compatibility 
problems at present. 


As a condition for the favorable review of major applications for 
Federal airport development funds, ABAG and MTC have requested that each 
airport have a noise abatement program. These programs can address a 
range of options such as runway use changes, various limits on aircraft 
activity, limits on aircraft noise levels, pricing schemes, etc. Such 
programs will be reviewed by the FAA and CAB to determine whether any 
aspects of the programs are unduly discriminatory or constitute a burden 
on interstate commerce. 
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Preventing future increases in incompatible land uses around airports is 
also a key element in a sucessful regional noise control program. Land 
use controls off the airport are often difficult to implement, as they 
often involve several jurisdictions with conflicting interests. The 
most significant airport land uSe issue in the Bay Area in recent times 
centered around the Bay Farm Island development adjacent to the Oakland 
Airport. (A settlement agreement was eventually reached whereby 
portions of the development are now subject to a noise easement.) Other 
land use compatibility issues have appeared around Hamilton AFB and 
Travis AFB. While prevention of new incompatible land uses is 
difficult, correction of existing incompatible uses iS even more 
difficult. Some suggestions for dealing with existing incompatible uses 
have been made in the form of revised Airport Land Use Commission (ALUC) 
legislation and in the San Francisco and San Jose Airport land use 
compatibility studies mentioned earlier. 


The regional noise study therefore analyzes future noise impacts and 
proposes alternative regional strategies for a comprehensive noise 
control program. The intent of these strategies is to allow maximum 
flexibility at the local level to establish specific programs while 
providing overall regional guidelines for noise mitigation. 


TT 


l. Effects of Jet Noise on Mortality Rates, W.C. Meecham and Neil 
Shaw, University of California at Los Angeles, 1978. 


26 "Airport Birth Defects," Archives of Environmental Health, Noel 
Jones, University of California, March, 1978. 
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B. APPROACH 


The Noise Model 


A predictive noise model was used to estimate future airport noise 
levels associated with each airport system alternative. The predictive 
noise model employed by the Parry Company was first calibrated to ensure 
that the single event noise levels for each aircraft type were in the 
proper relation to each other and that the weighted sum of the Single 
event levels matched the average daily Community Noise Equivalent Level 
(CNEL) measured by the airport noise monitors. The noise model was 
calibrated for San Francisco and Oakland Airports. (A similar model and 
calibration procedure was used at San Jose Airport as part of a Separate 
and concurrent airport planning study.) 


The noise model used in the study was originally developed at the 
Transportation System Center of the U.S. Department of Transportation. 
A set of 27 different aircraft types are included in the program but any 
number or type can be accommodated as necessary. Noise data for these 
2¢/ types were derived from FAA-sponsored aircraft noise definition 
Studies, the open technical literature and Parry field measurements. 
The model also incorporates special factors to account for fuselage or 
wing shielding of engines and for excess ground attenuation. The input 
data for the program includes a description by aircraft type of flight 
paths, takeoff and landing profiles and aircraft performance in terms of 
speeds and engine thrusts. Also, a calibration factor is provided by 
aircraft type and flight segment to effect an agreement with measured 
aircraft noise levels. The calibration factor inherently accounts for 
altitude, terrain and operational details that may be unique to any 
particular airport. 


The Metropolitan Transportation Commission and its consultant, Aviation 
Planning Services, provided all aircraft operations data used in the 
model calibration. This data was verified with the Federal Aviation 
Administration and the airport operators. 


Assumptions 


The regional airport noise analysis was based on a number of 
assumptions; these assumptions are important and should be kept in mind 
when reviewing subsequent tables. 


@ San Francisco Airport - The noise forecasts prepared for San 
Francisco Airport assume a complete retrofit, re-engining or 
replacement of all non-Part 36 aircraft using the airport by 
1987. The percentage use of the various flight tracks remains 
essentially the same as present day; however, projected 
changes in the traffic growth to different city destinations 
will change the overall flight track utilization somewhat. 
The existing distribution of aircraft landings and takeoffs 
among the day, evening, and night time periods was also 
retained hop Une spmenose.of the redional analysis. 
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(Limitations on the number and type of aircraft operating in 
the late evening are discussed further on.) In order to 
provide a clearer reference point for land use impact 
comparisons, the basic demographic characteristics of San 
Mateo and southern San Francisco County were held constant 
throughout the forecast period (1970 Census Data Base). 


Oakland Airport - Like San Francisco Airport, it has been 
assumed that all aircraft operating at Oakland Airport in 1987 
and beyond meet the most stringent Federal aircraft noise 
control standards. About 80% of the late night operations at 
Oakland have been assigned to the "Silent 1" flight track to 
shift departures away from sensitive, populated areas on 
Alameda and Bay Farm Islands. The day, evening, and night 
distribution of aircraft landings and takeoffs reflects the 
change in airport service pattern anticipated in the regional 
plan. To estimate future noise exposure on Bay Farm Island, a 
complete buildout of the remaining portions of the development 
has been assumed. Portions of Alameda Island near the Naval 
Air Station are also impacted in 1987 and 1997. 


San Jose Airport - Aircraft operating at San Jose Airport in 
1987 and 1997 are also assumed to meet the Federally required 
compliance schedule for quieting and replacing non-Part 36 
aircratcs Fright track utilization Ts: based on the 
performance of the aircraft and ultimate airport destination. 
Existing aircraft operating procedures to minimize noise over 
San Jose and Santa Clara are used throughout the forecast 
period. It is further assumed that San Jose will control late | 
night operations, essentially limiting takeoffs and landings 
during this period to 5% or less of total daily operations 
(the equivalent level is about 13-14% at San Francisco and 
Oakland). Estimated airport noise impacts are based on the 
conversion of 11l/ acres of Vand South of the airport to 
airport-compatible uses by 1987. Other vicinity area land 
uses are held constant throughout the forecast period. 


North Bay Airport - Potential North Bay airport sites include 
Hamilton AFB, Sonoma County Airport, Napa County Airport, and 
Travis AFB. The flight track assumptions and day, evening, 
night operations distribution are based on past reports and 
discussions with air traffic control personnel. Noise contours 
were prepared using identical assumptions at all three 
airports with respect to daily operations and atrcrarco cypes 
serving the airports. Airport noise contours for Hamilton, 
Sonoma County, and Napa County represent only the noise 
produced by airline operations and do not include any 
contribution from general aviation aircraft activity. The 
noise contours prepared for Travis AFB are representative of 
the combined level of civilian and military operations that 
would occur at the airport in future years. 
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C. FINDINGS 


General 


Future airport noise levels are regulated by the State of California 
under the Airport Noise Standards. Specliivedl ly, the State has 
established the following limitations on airport noise in residential 
communities (measured in Community Noise Equivalent Levels or CNEL): 


75 CNEL by January 1, 1976 
70 CNEL by January 1, 1981 | 
65 CNEL by January 1, 1986 


Projected regional noise impacts in 1987 and 1997 are referenced to the 
65 CNEL standard effective January 1, 1986. 


Projected Regional Noise Trends 


Table VIII-1 shows that the high passenger forecast for the region will 
produce a worsening noise situation. Although aircraft will be larger 
and quieter, changes in the airline fleet mix and aircraft technology 
will not be enough to compensate for the growth in passenger traffic and 
the development of new incompatible land uses around some airports. 


In 19/76 there were approximately 41,500 persons living in areas exposed 
to noise of 65 CNEL or greater. Under the high passenger forecast, the 
number of persons living in these areas would increase to 56,000 to 
61,000 in 1987 but decrease to 45,000 to 57,000 by 1997. (Between 3000 
and 5000 persons in this total would be living in newly constructed 
homes around Oakland Airport.) These results illustrate the extremely 
difficult task of complying with the State Airport Noise Standards and 
Suggest that as a practical matter more modest goals for noise abatement 
must be set that recognize some level of residual noise in residential 
areas. 


Tables VIII-2 and Table VIII-3 show the noise forecasts for each airport 
in 1987 and 1997. These tables illustrate the Significant variation in 
noise exposure that would be produced by different airport activity 
assumptions. A substantial increase in future noise impacts was 
estimated for Oakland and San Jose Airports. At Oakland these increases 
can be attributed to the buildout of Bay Farm Island and the extension 
of the noise contours into northern portions of Alameda Island in 1987. 
Existing residential areas on Bay Farm Island will also be impacted. If 
a larger share of Bay Area traffic is allocated to Oakland Airport in 
1987 and 1997, the 65 CNEL Contour will extend beyond the noise easement 
on Bay Farm Island. At San Jose Airport the noise forecasts primarily 
reflect the extension of the contours into the densely developed area 
south of the airport. 
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PROJECTED REGIONAL AIRPORT NOISE TRENDS 


TABLE VIII-1 


(Population and Dwelling Units Within 65 CNEL Contour) 


FORECAST 
YEAR RANGE 
1977 
1987 Low 
High 
1997 Low 
High 


*Assumes zero noise impacts from North Bay operations. 


Alternative 
Alternative 
Alternative 
Alternative 
Alternative 


a) CS ©2 for 


ALTERNATIVE 


Existing 


Ac* 
4d 


Existing Airport Shares 


Airline Plan 


POPULATION 


ee 


Regional Airport Plan 


Regional Airport Plan with North Bay 


San Jose Constrained 
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41,500 


46 640 
45640 


61,400 
57,720 
57 ,860 
55,940 
56 ,800 


43,400 
39, 700 
37,890 


56,620 
46 820 
45,180 
46,340 
45 040 
47,890 
47,480 


DWELLING UNITS 


14,110 


16,510 
16,480 


21,510 
20,140 
20,960 
20,370 
20,440 


14,980 
13,750 
13,270 


19,430 
16,410 
15,920 
16,410 
15,940 
16,580 
16 ,620 


YEAR 
L7G 


1987 


oy 


FORECAST 


RANGE 


Low 


High 


Low 


High 


Alternative 1 - 
Alternative 2 - 
Alternative 3 - 
Alternative 3b - 
Alternative 4 - 


TABLE VIII-2 


PROJECTED REGIONAL NOISE TRENDS BY AIRPORT 
EEE IRE OT ALREURT 


- Population Exposed to 65 CNEL or Greater - 


ALTERNATIVE 


Existing 


SFO 
35,080 


28,670 
19,910 


41,460 
34,910 
25,480 
23,560 
28670 


34,640 
28, 240 
22,470 


45 440 
28,620 
27,090 
29 450 
27,090 
32,470 
29,450 


Existing Airport Shares 


Airline Plan 
Regional Airport Plan 


AIRPORT 

OAK SIC 
240 6,200 
5,110 12,860 
9,350 16,380 
5 530 14,410 
8,400 14,410 
13,720 18,660 
13,720 18,660 
13,720 14,410 
3,780 4,980 
6,480 4,980 
7,270 8,150 
4,450 6,730 
8,850 9350 
8,740 9,350 
8,740 8,150 
9, 800 8,150 
7,270 8,150 
9,800 8,150 


Regional Airport Plan with North Bay 


San Jose Constrained 
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TABLE VIII-3 


PROJECTED REGIONAL NOISE TRENDS BY AIRPORT 


- Number of Dwelling Units, Schools and Hospitals 
Exposed to) Go ChE or Greater = 


FORECAST AIRPORT 
YEAR RANGE ALTERNATIVE ITEM SFO OAK 
1976 DU 12,400 80 
Existing S&H 14 - 
DU 108250 1,980 
1987 Low 1 S&H is - 
DU 7,300 3,610 
3a S&H 9 1 
DU 14,530 22130 
High ] S&H 16 - 
DU 12,240 3050 
2 S&H lige) 2 
DU 9,220 5,340 
3a S&H 10 3 
DU 8,630 5,340 
3b S&H 10 5 
DU 10,250 5,340 
4a S&H NS 3 
DU 12,030 1,480 
1997 Low 1 S&H eit - 
DU 9,810 2,470 
2 S&H 8 - 
DU 7,990 20/50 
3a S&H ] 0 
DU 15,640 je i8) 
High 1 S&H 18 - 
DU 10,050 Cups iAl 
3a S&H 8 ] 
DU 9,610 Sera 
3b S&H 8 ‘ 
DU 10,290 8,320 
4a S&H 9 1 
DU 9,610 3,800 
Ab S&H 8 2 
DU Pies08 22250 
Ac S&H 10 0 
DU 1O%296 3,800 
Ad S&H ) Z 
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The aircraft fleet as a whole is expected to be significantly quieter 
after 1987 at Oakland and San Jose Airports due to the retirement of the 
older aircraft models and their replacement by new technology aircraft. 
Since the older models formed a larger portion of the fleet at these two 
airports in 1987, the change in noise impact is more dramatic than 
forecasted for San Francisco Airport in 1997. 


ERrects CtmdunedistripbutloncorwAlrhine kiignts 


If airline traffic is redistributed among airports as proposed in the 
regional plan (Alternative 3b) there would be a 9% reduction in regional 
noise exposure in 1987 and a 20% reduction in 1997. The forecasted 
nome reduction compared: to the existing traffic distribution 
(Alternative 1) would be larger if: 1) the closest housing on Bay Farm 
Island was not developed as planned (these units would, however, be 
subject to a noise easement thus achieving technical compliance with the 
State's noise standards), and 2) the flight track for eastbound flights 
from Oakland was altered to avoid overflying northern Alameda. The 
Shift..onm some traffic to a Nortn Bay airport also contributes to the 
relative noise advantage of Alternative 3b. 


Alternatives 4a - 4d limit passenger activity at San Jose Airport in 
1997 and show that approximately 1200 fewer persons would be impacted in 
the San Jose area if traffic is held to 8 million annual passengers 
rather than 10 million annual passengers (a 13% reduction). However, 
there is relatively little difference in regional noise exposure between 
any of the traffic distributions evaluated under Alternative 4. This is 
because noise would be shifted to Oakland and San Francisco Airports. 


North Bay Airport 


Noise projections were also prepared for the four North Bay airports 
(Sonoma County Airport, Napa County Airport, Hamilton AFB, and Travis 
AFB). None of the airports have any significant land use conflicts at 
the present time. Comparison of Alternatives 3a and 3b shows that the 
diversion of a small portion of Bay Area traffic to a North Bay airport 
in 1987 and 1997 will reduce the population exposed to 65 CNEL in the 
central urbanized Bay Area by 3.3%. Most of noise relief resulting from 
a North Bay airport would be experienced at San Francisco Airport where 
the diversion would reduce the local population exposed to 65 CNEL by 
Teptoin L987 mandation In LOO. 


Controls on Noise From Aircraft Engines 


As stated earlier, regional airport noise forecasts were prepared on the 
basis of full compliance with Federal requirements for retrofitting, 
re-engining or replacing noisy aircraft by 1987 (i.e., all aircraft meet 
FAR Part 36 certification requirements). This assumption is 
significant, since it obviously presents the "best case" in terms of 
future airport noise levels. An alternative fleet mix was therefore 
tested in which only a portion of the Bay Area airline fleet met the 
Part 36 aircraft noise certification requirements. (This alternative 
was termed "Partial Compliance.") The basis for the assumed fleet mix 
was testimony presented by the airline industry at various Federal 
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hearings on airport and aircraft noise control and FAA studies. The 
extent of the noise penalty which the Bay Area would have to absorb 
without the quieting of the airline fleet is evident from a comparison 
of Alternative 3b and the Partial Compliance alternative. (See Table 
VIII-4.) Whereas the 1987 "quiet" airline fleet would only expose 
55,900 persons to noise levels of 65 CNEL or higher, the Partial 
Compliance alternative would impact 158,000 persons and 48 schools. 
This analysis points to the importance of passing Federal legislation 
that ensures that the airlines meet the Federal timetable for quieting 
the airline fleet. Recent legislation provided some waivers for two and 
three engine aircraft but the bulk of the Bay Area airline fleet should 
meet Part 36 by 1987. If the present timetable is not followed, local 
airport operators’ and jurisdictions will be required to ‘exercise 
stringent controls over airport activity to achieve acceptable noise 
control results. 


Controls on Airport Operations 


The regional noise analysis also considered the impact of a complete ban 
on all late night aircraft flights between 10 p.m. and 7 a.m. as well as 
a limitation on such flights to only the newest technology (Stage 3) 
aircraft. (It should be noted that the FAA has recently voiced its 
concern that noise limits be set not by aircraft type but by drawing a 
"noise line" that reflects airport and community goals.) These 
restrictions are compared under the two alternatives labeled "Curfew" 
and "New Technology" for the 1997 forecast year. Notwithstanding the 
legal and economic ramifications of possible curfews, it was found that 
the regional population exposed to noise levels of 65 CNEL or greater 
would be reduced 48% if night operations were moved to other hours of 
the day. Analysis of airline flight schedules has also shown that the 
majority of all flights taking place at San Francisco Airport between 10 
p.m. and 7 a.m. are operating out of the origin or destination airport 
in the same noise sensitive hours; thus, it could be argued that 
limitations in the Bay Area would provide an incremental measure of 
relief to other airports outside the Bay Area. Limiting operations 
between 10 p.m. and 7 a.m. to the quieter, new technology aircraft would 
reduce the regional population within the 65 CNEL contour 26%. (See 
Table VIII-4.) 


So pacts 


Airports can determine if there should be restrictions on particularly 
noisy types of aircraft and set non-discriminatory noise Limits that 
apply to all aircraft (such as from standardized test data). A noise 
forecast was prepared to quantify the impact of 10 datUyiss ta hes: aL 
San Francisco Airport and to better define regional policy on this 
subject. When 10 daily SST flights were added to the LOS) at Vera t Mx 
in Alternative 3b, it was found that the population exposed to noise 
levels of 65 CNEL or greater would increase 16% with the SST service.* 
This finding confirms earlier studies that suggest the original versions 
of the SST would have a significant noise impact. 


¥No SST flights were forecasted for the late night. 
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TABLE VIII-4 
RESULTS OF NOISE SENSITIVITY ANALYSIS* 


A) Full Compliance with Part 36 vs. Partial Compliance 


1987 Population Living in 65 CNEL Contour 


Airport Full Compliance Partial Compliance 
San Francisco 23,560 ; 100,010 
Oakland i3ey20 29,900 
San Jose 18 ,660 Hak RAG) 

Total 55 , 940 157,620 


B) Impact of a Noise "Curfew" Between 10 p.m. and 7 a.m. 


1997 Population Living in 65 CNEL Contour 


Airport Without Curfew With Curfew 
San Francisco 27,090 12,910 
Oakland 8,740 ayo a0) 
San Jose 9 350 5 ,090 

Total 45,180 23,510 


C) Impact of Limiting Aircraft Between 10 p.m. and 7 a.m. to Newest 
Technology 


1997 Population Living in 65 CNEL Contour 


Airport Without Limit With Limit 
San Francisco 27,090 ETS VAU) 
Oakland 8,740 bel G 
San Jose 9 350 oid Ad) 

Total 45 1380 33,300 


*All analyses conducted for Alternative 3b, High Forecast. 
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Number of Dwelling Units Within 70 CNEL Contour 


An additional analysis was performed to evaluate the difference in 
forecasted airport noise impacts within the 65 and 70 CNEL contours. 
Future noise control actions for areas in the vicinity of Bay Area 
airports will undoubtedly consider different strategies for different 
areas depending on the intensity of the projected noise levels and the 
nature of existing land uses. More extensive forms of control would be 
required in the higher noise areas. Of the total Bay Area population 
exposed to airport noise levels of 65 CNEL or greater in 1997 it is 
estimated that some 10% of the population lives within the /0 CNEL or 
greater noise area. The 4350 persons and 15/70 dwelling units in the /0 
CNEL or greater noise area pose a significant land use compatibility 
problem. 


Noise Contours 


Figures VIII-1 and VIII-2 show projected noise contours at each airport 
under various conditions. Because of an error detected late in the 
study, some San Francisco Airport noise contours are slightly larger 
than they should be. However, the estimated number of dwelling units 
and population shown in previous tables have been adjusted to compensate 
for the calibration error. 
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Hillsborough 


1987 Noise Contours For San Francisco Airport 
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Cupertino 
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(65 CNEL) 
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1987 Noise Contours For 
an Jose Airport 
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Figure VIII-1 


1987 AIRPORT NOISE CONTOURS 


e Alternative 1 
e Alternative 3b 


@ Partial Retrofit 


Partial Retrofit 
Alt. 3b 


San Jose 


PARTIAL RETROFIT 


Figure € 
for 1987 Noise Contours for Oakland Airport 
f 

Rass) (65 CNEL) 
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San Francisco 


Figure VIll-2 


1997 AIRPORT NOISE CONTOURS 


e Alternative 1 


e Alternative 3b 


@ Curfew 


} 1997 Noise Contours For SS 
San Jose Airport C Alameda 
65 CNEL 5 ' 
\, 


\ 


San Leandro 


Cupertino 
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D. PROPOSALS 


Noise Abatement Programs 


MTC Resolution 592 expresses the Commission's interest in the 
development of a noise abatement program at each airport. 
092 makes the preparation of such programs a condition for favorable 
jor airport expansion programs involving 
The airports are also requested to show evidence that they 
tion to achieve demonstrable progress in the following 


review and approval of ma 
Federal aid. 
are "taking ac 


specific areas which are of concern to the Commission." 


1) 


Evidence from the airport's noise monitoring system that 
the trend in airport noise is such that future airport 
noise levels will not exceed the noise levels calculated 
under the Regional Airport Plan-Update Program for the 
traffic allocations shown in the Regional Transportation 
Plans 


Evidence that the airport has, in cooperation with local 
jurisdictions, developed a plan for reducing the amount 
Of incompatible land within the 65 CNEL CONntvOuUrs 
Calculated above. 


Lead Agency: Airports 
Supporting 


Agency: RAPC 


Action: Airport Operator - Budget resources to develop 


noise abatement programs. Programs developed as 
part of State's variance process, Airport Noise 
Control and Land Use Compatibility (ANCLUC) 
Studies, or airport master planning studies wil] 
usually constitute an acceptable noise abatement 
program. 


RAPC - Assist airport operator in developing 
noise abatement program. Support airport 
Operator initiatives with FAA and CAB to 
establish appropriate mitigation measures. 


Time Frame: Noise abatement programs should be prepared in 


advance of funding requests submitted to RAPC 
for major airport expansion or improvement 
projects. 


Regional Strategy for Airport Noise Control 


A regional noise control strategy must consider a number of different 


factors including: 
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Resolution 


- projected airport noise trends for the region 
- the effectiveness of various mitigation actions 
- the time it would take to implement the proposed actions 


- differences between airports concerning how each operator is 
dealing with its individual noise problems 


- Federal regulations concerning compliance with Part 36 
certification standards 


- Federal policy vis-a-vis airline deregulation and the 
development of non-discriminatory noise policies 


- difficulty in achieving absolute compliance with the State 
Noise Standards. 


The results of the noise analysis clearly highlighted two key parts of 
an effective regional noise control strategy 1) compliance of all 
aircraft with Part 36 standards by 1987, and 2) a redistribution of 
airline flights to shift flights from San Francisco to other Bay Area 
airports. 


The proposed strategy would establish a "noise allocation" in the Bay 
Area that recognizes these elements as necessary and essential parts of 
the strategy. Each airport's noise allocation would be determined from 
the results of the noise analysis (as per Resolution 592) which 
incorporates the assumptions described earlier. Table VIII-5 shows the 
proposed allocations. 


The allocations establish a regional goal while providing airport 
operators considerable latitude in developing a mix of Strategies that 
would be most appropriate to their individual situations. If for 
instance San Francisco Airport was not "on track" with respect to flight 
redistribution, more stringent measures would be required in such areas 
as limits on late night operations or curtailment of operations by 
noisier aircraft. These allocations would form the basis for actions 
taken by regional agencies in the context of project review, noise 
variance hearings, etc. 


Lead Agency: RAPC 

Action: Review noise allocations with airport operators 
and local communities. Adopt noise allocations 
as a basis for regional policy development and 
decision making. 

Time Frame: Short Range 
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TABLE VIII-5 
PROPOSED NOISE ALLOCATION FOR BAY AREA AND 
FOR INDIVIDUAL AIRPORTS 


(Based on Projected Dwelling Units Within 65 CNEL Contour) 


Airport 11.6, 1981* 1966* Sekeye ee 
San Francisco 12,400 10,690 8,970 8,630 8,630 
Oakland 80 30 37500) See ee seers 
San Jose bP 630*** 3,800 ewer Ae 6,400 2,990 
Regional Total 14,110 Sa 0) 18,370 18.750 15,920 


*Interpolated on straight line basis for years. when. State Airport 
Noise Standards change to more stringent criterion. 


**Assumes flight track changes to eliminate noise impacts in north 
Alameda. 


*** Actually 1975 noise contour. 


PROJECTED FLEET MIX 


(Average Daily Operations) 


1987 1997 
1987 SFO OAK SIC SFO OAK SoC 
4 Engine Wide Body $329 eet ~ 93.0 23.6 = 
4 Engine Reg. Body 94.6 C6) 18.6 - - af 
3 Engine Wide Body 109.3 PRE Leo 126.4 Sisc 43 
3 Engine Reg. Body 201.5 165.4 154.6 180.0 91.0 91 
2 Engine Reg. Body 1 Bez B60 66.4 59.8 40.6 30 
New 200 (NT) 40.6 ed 8.0 i 2ae 50.8 48 
New 150 (NT) Seb Ale) One (93 34.1 32 
New 125 (NT) 9.3 Synre 325 Ge 54.7 34. 
Total 765.0 285.4 267.8 aes 346.6 280. 


(NT) = New Technology 
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Specinic Suggestions for On-Airport Mitigation 


As part of the review of airport noise control strategies, the following 
actions are recommended for consideration by the airport operators. 


e San Francisco Airport - Implement recommendations from JOD 
Land Use Study. The Joint Land Use Study has reviewed a range 
of strategies to control noise including: 


-~ establishing maximum allowable aircraft noise levels 
using standardized aircraft noise data 


- establishing an airport noise quota by airline 


=establishning banding fees that are based on type of 
aircraft and time of operation 


- revising flight procedures and flight track usage 
- constructing new runways for noise abatement 


The region should review proposed actions and support those actions that 
lead to noise reductions consistent with the regional goal. Regional 
noise analyses and historical concerns of local communities indicate the 
need to deal effectively with noise in the late night and from loud 
"single events." 


e Oakland Airport - The most significant future noise problem at 
Oakland Airport will be from residential development on Bay 
Farm Island. Existing as well as new development will be 
impacted. The noise impact (65 CNEL) will extend beyond the 
Settlement Agreement area over which the Port of Oakland has 
acquired a noise easement. The Port should explore means to 
convert projected additional incompatible areas to compatible 
areas at the earliest possible opportunity. Such actions will 
involve coordination with residents of Bay Farm ishands) ube 
developer, the City of Alameda, and the Alameda County ALUC. 


As noted above, the 1987 noise contours for Oakland Airport 
impinge on the northern portion of Alameda Island. This 
results from eastbound traffic making a right turn over 
Alameda. In order to reduce noise over Bay Farm Island and 
eliminate possible noise impacts on Alameda, it is suggested 
that the airport and FAA jointly explore: 


a) reconfiguration of the eastbound Standard Instrument 
Departure route to avoid low altitude noise over Alameda 
Island 


b) increased use of the Silent 1 flight track for evening 
(7:00 p.m. - 10:00 p.m.) departures where practical and 
safe. 
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Lead Agency: Port of Oakland, FAA 
Action: FAA - Review departure routes and utilization. 


Port - Initiate steps to resolve future land use 
compatibility issues on Bay Farm Island. 


Time Frame: Short and Medium Range 


San Jose Airport - Implement Airline/Airport Use Agreement as 
necessary. Recent noise studies at the San Jose Airport 
assume that the low level of operations presently occurring in 
the late evening will continue throughout the planning period. 
The City of San Jose recently negotiated a long term 
airline/airport use agreement with the airlines governing the 
Usesand Occupancysot fdenlitieés On the airport. “This 
agreement included the right of the City to regulate the hours 
of airport operation and should be used to the maximum extent 
to control late night operations. Airlines using San Jose 
should be encouraged to reduce the number of "fill up" flights 
that also stop at Oakland or San Francisco and should also be 
encouraged to use the newest technology aircraft at San Jose 
at their earliest opportunity. 


Lead Agency: Airport 

Action: Encourage airlines to reduce number of "fill up" 
flights, perhaps through economic incentives. 
Encourage airlines purchasing new technology 
aircraft to use these aircraft at San Jose as 
soon as possible. 

Time Frame: Short-Medium Range 


North Bay - Local government should prevent the creation of 
new incompatible land uses around Hamilton AFB, Sonoma County, 
Napa County, and Travis AFB airports until a joint decision is 
reached on a recommendation for future airline service in the 
North Bay. Such a recommendation should be reached through a 
cooperative study involving local jurisdictions and the 
regional agencies. 


Lead Agency: North Bay Cities and Counties/County Airport 
Land Use Commissions 


Action: Through zoning and permit authority, prevent the 
creation of new incompatible land uses around 
the four North Bay airports until a joint 
decision is reached on their ultimate use for 
dir -carnmier activity. 


Time Frame: Short-Medium Range 
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Noise Monitoring/Noise Forecasting 


An integral part of the regional noise allocation approach is a 
continious reporting of airport noise contaurs. While monitoring data 
is available, this datalis not dimectly. useful) inyassessing noise 
impacts unless coupled with additional computer software that calculates 
noise "footprints" or contours. These contours can then be correlated 
with land use information (such as that developed by ABAG in the BASIS 
program) to assess the population and number of dwelling units falling 
within the contour. It is suggested that the airports develop this 
capability and that a noise model calibration approach similar to that 
used in the regional study be followed. It is believed that the 
airports are in the best position to develop these programs because of 
their relationship with the airlines and FAA Tower personnel. (A 
specific recommendation in this regard is that the airlines provide 
airports with information on the number of Part 36 aireratt Operations 
by aircraft type.) The suggested computer programs would have the added 
benefit of enabling the airports to evaluate the effectiveness of 
potential noise abatement actions. 


If this program cannot be instituted by the airports for financial or 
other reasons it is recommended that the regional agencies prepare 
updated noise contours for each airport prior to the change in the State 
noise criterion levels (70 CNEL in January 1, 1981 and 65 CNEL in 
January 1, 1986). This action will update planning data necessary for 
the development of effective noise abatement programs. It is further 
recommended that additional permanent monitoring stations be located on 
Bay Farm Island adjacent to Oakland Airport. The accuracy of future 
noise projections for this area would be Sagat icant lyse Improved. 17 
additional data were available for noise model calibration purposes. 
(The two existing monitors provide good, but limited dates bt. 1S. -as0 
recommended that all noise complaints be consolidated in a computer file 
that would enable future statistical analysis of the relationship 
between areas of high complaints and the type of noise experienced 
(e.g., “backblast", overflight, engine testing, etcaa 


Lead Agency: Airports 

Action: ' Acquire computer software necessary to produce 
noise maps showing 65, 70, and 75 CNEL contours 
for each quarter during which noise data is 
collected. Evaluate additional monitor 
Vacations. EValuate feasibility of storing 
noise complaint data on computer. 

Time Frame: Short Range 


Land Use Compatibility Criteria - ALUC Plans 


Most ALUC's in the state use either the noise/land use compatibility 
chart designed by the State Office of Noise Control or the Federal 
Department of Housing and Urban Development. It is suggested that the 
Regional Airport Planning Committee update its noise compatibility chart 
by adopting the State Office of Noise Control standards. 
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It is also recommended that the Regional Airport Plan include local land 
use compatibility criteria and referral areas as developed by the 
Alameda, San Mateo, and Santa Clara County ALUC's. Technically this 
would take place through a formal staff review of plans and plan 
revisions and through Committee "acceptance" of these plans. 


The Committee may further choose to accept the plans in their entirety 
or amend portions of the plans. 


Lead Agency: RAPC 

Action: Review ALUC plans for consistency with the 
Regional Airport Plan. Amend as necessary. 
"Accept" ALUC plans as integral part of the 
regional airport plan and use as a basis for 
commenting on local land use issues where 
necessary and appropriate. 

Time Frame: Continuing 


Remedial Off-Airport Noise Mitigation Programs 


The number of persons that would live in areas exposed to noise of 65 
CNEL or greater is substantial. This finding highlights the importance 
of off-airport land use compatibility programs. These programs 
typically involve one or more of the following types of actions. The 
appropriate mix of actions depends on the characteristics of the local 
community and the intensity of airport noise. 


- acquire property 


- acquire noise easements 


establish purchase inSurance program 
- insulate schools and residences 
- revise zoning 


Two formal land use compatibility programs have been completed in the 
Bay Area at San Francisco and San Jose Airports. San Jose Airport has 
already taken decisive action by purchasing a major area of land south 
of the main runway. A large area has also been identified in the 
Airport Master Plan for remedial sound treatment. Major attention 
should be focused on the 70 CNEL contour area both because of the change 
in State noise standards in 1981 and because of the health implications 
for people living in this area. As stated in MIC Resolution 592 the 
primary regional concern is that such programs be initiated with the 
local communities. 


Sede 


Lead Agency: Airports 

Action: In cooperation with local communities, develop 
off-airport mitigation programs. 

Time Frame: Short-Medium Range 


Other Administrative Actions Available for Noise Control 


Several administrative actions are available to regional agencies in the 
area of noise control. These include the State noise variance process 
and the Federal Airport Development Aid Program (A-95 review). 


e State Noise Variances - Under the State Airport Noise 
Standards, airports that do not have a zero noise impact may 
request a variance. Variances are to be reviewed every 12 
months and public hearings may be held. The State has the 
power to place conditions on the variance that compel the 
airports to take various mitigation actions. 


Lead Agency: State of California 


Supporting 
Agency: RAPC 
Action: After reviewing progress, RAPC may request that 
the State modify or add conditions to the 
variance. 


Time Frame: Continuing 


e Airport Development Aid Program - RAPC has used major airport 
development projects to review airport expansion and 
improvement programs. The FAA administers the ADAP program 
and receives comments on the ADAP projects through the A-95 
process. In some instances, the FAA has responded to local 
concerns by placing conditions on a grant agreement. Regional 
agencies can use the A-95 process to request a conditioning of 
the Federal funds in order to achieve a more aggressive 
approach to airport noise control. 


Lead Agency: FAA 


Supporting 
Agency: RAPC 
Action: If necessary, RAPC should request that the FAA 


place conditions on grant agreements to 
facilitate noise reductions. 
Time Frame: Variable 
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Legislation 


Two major pieces of noise-related legislation are of continuing interest 
and importance to RAPC. 


@ Federal Aviation Noise and Safety Reduction Act - Although 
this act was initially intended to help finance new aircraft 
and installation of quieter engines on older aircraft, 
subsequent versions of the Act would have substantially 
delayed the earlier time schedule. Regional policy on this 
matter was to: 


i) support user generated fees, if necessary, to finance the 
retrofitting, re-engining or replacement of older 
AUC AT te 


2) oppose any substantial change to the January 1, 1985 
compliance deadline. (RAPC endorsed partial waivers when 
it appeared that the normal aircraft/engine production 
backlog would not permit delivery of aircraft or engines 
in time to meet the deadline. However, support for such 
Waivers from the schedule was conditioned on an “early" 
order by the airlines.) 


3) oppose any legislation prohibiting the application of new 
technology to aircraft produced before the availability 
of such technology. 


4) support, in general, other provisions of the act making 
funds available for noise planning purposes. 


Legislation was finally signed in 1980 providing some waivers 
for two and three engine aircraft. 


@ ALUC Legislation - Limitations in the ALUC statutes prevent 
these bodies from operating effectively in many instances. In 
addition to the 4/5 local override problem, ALUC's have no 
authority regarding recommendations for remedial actions in 
existing areas of incompatible use and have no sustained 
funding source. As a matter of policy it is proposed that the 
regional agencies support future bills that: 


a) contain provisions for dealing with existing incompatible 
land uses. 


b) provide a mechanism for achieving consistency between 
ALUC Dans and tocal olansseithner bys. <1) mediation 
between ALUC and local jurisdictions, 2) transfer of al] 
ALUC functions to local jurisdictions for preparation of 
special area plans, and 3) requiring that tocal 
jurisdictions adopt the ALUC plan. 
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c) recognize state and regional plans in defining noise 
impact boundaries. 


d) provide some linkage between land use planning 


responsibilities and airport responsibilities to mitigate 
noise. 


Lead Agency: RAPC 


Action: Lobby for effective legislation. Coordinate 
local response. 
Time Frame: Short Range 


Future SST Service 


The Federal SST Noise Rule allows local airport operators to retain the 
right to ban certain aircraft types, including the SST, by adopting 
reasonable and non-discriminatory noise rules. The regional noise 
analysis has identified measureable noise impacts associated with 
limited SST service. RAPC should support local airport noise rules that 
preclude SSTs that do not meet Part 36 noise standards. (The SST could 
possibly use. Travis AFB where adequate noise protection can be 
afforded. ) 


Lead Agency: Airports 

Action: Review non-discriminatory noise policy for 
governing possible SST service. 

Time Frame: Medium Range 


Coordinate Regional Discussion on Proposed Flight Track Changes 


Some proposals to reduce noise may necessitate major changes in the way 
airports are operated and significantly change the routing of “alnrenratt 
at certain times of the day. The noise impacts of these changes may be 
felt many miles from the origin or destinabion airoorG. oince the juse 
of the airspace is a regional concern ard Since the issue of noise 
equity is also regional in nature, RAPC may be able to assist the FAA in 
working out noise agreements between various affected jurisdictions. 


Lead Agency: FAA 


Supporting 
Agency: RAPC 
Action: Assist FAA and local communities in working out 
proposed changes in aircraft flight paths that 
may be proposed for noise abatement or other 
reasons. 
Time Frame: Variable 


-164- 


7 
a Harsiby ew igs: iyi 5 m2 Cf 


— 3. 
- 


7 aysdes CU # Be 
a = —_ pe es 4 


a mie a 2 “Male = 


- 7 &, Veo 


SP 


e, ! 
as 
: ¢ i = bg bd tat 
Pa is: : oe, al aS ® am P ; 
- a ® ve 9 1 
, _ i 1 2 , “« 
7 : on on 
¢ (= yi a SP 0G: we); 7 ,, it 
ont Pine Sibiu ah 
| : j ‘ 4 h@ we , 
9 ah, Fes a he egw). ~ 
fir - 
Wy PL esee it ; 
y Re PA Ue Re “Oy erat 4 468k Mbe wes 
, 7 - - _ YL” lt Rare: x . a we - - 
od Us Sa) ee met Py a | s = 7 a oe 
VOD: ee gear ee ‘a? £e 


OY, waFh OK 601d Sayy.2-e yg 1.2 


rom CF SEs i¥iet TIA ae ee Oe, | : 7 
' ABA “el si frgrel Pe , e ; 


v7 stl, hws Mo) i * j 7 
| o4~* \Q 
ore 


IX. AVIATION IMPACTS ON AIR QUALITY 


A. ISSUES AND PROBLEMS 


In 1970, the Bay Area Air Quality Management District prepared an 
analysis of the impact of projected aviation ACCA Uys On sate, eur dc y 
within the region. Since that time, many factors have changed including 
the air travel projections, aircraft technology and environmental laws 
and regulations. Because of these changes, the air quality study needs 
to be brought up to date in order to evaluate the importance of air 
quality considerations in current regional airport plans and policies. 


Under the Federal Clean Air Act of 1970 and the Clean Air Act Amendments 
of 1977, each state is required to prepare detailed implementation plans 
demonstrating how the ambient air quality standards are to be met. Many 
California regions, including the Bay Area, have exceeded some or all 
the air quality standards, thus emuics wen Genes mec das O that 
implementation plan. The Air Quality Section of the 1979 Bay Area 
Environmental Management Plan describes the Bay Area's implementation 
plan. The deadline for achieving the air quality standards is December 
31, 1982 but can be extended in areas with severe carbon monoxide and 
ozone problems (such as the Bay Area). This extension can be granted 
only if all reasonably available control measures have been implemented 
and if “reasonable further progress" towards attaining the standards can 
be demonstrated. 


While the Environmental Management Plan developed for the Bay Area by 
ABAG, MIC, and the Bay Area Air Quality Management District (BAAQMD) 
does not include specific controls for aircraft or airports, it does 
contain many vehicular controls that indirectly affect the airports. 1% 
is important to include air quality considerations in the regional 
airport plan because Federal regulations require a demonstration of 
"reasonable further progress towards attaining and maintaining Federal 
air quality standards." Also, existing aviation policies concerning air 
quality state that the regional airport plan should 1) avoid increased 
aviation and ground activity in areas where the total air pollution 
would be significantly increased and 2) minimize airport-related 
pollution in communities surrounding the airports. 


The purpose of airport air quality study is to provide a regional 
airport strategy that helps improve Bay Area air quality. Three major 
issues have been addressed: 


e Significance of Airport-Related Emissions - The continued 
growth in demand for aviation services will have an effect on 
local and regional air quality no matter which airport system 
plan is ultimately implemented. It is necessary to gauge this 
impact to properly evaluate the overall Significance of 
aviation sources relative to other sources of air pollution in 
the Bay Area. 
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e Evaluation of Airport System Alternatives - There may be 
differences between airport system alternatives from an air 
quality point of view. By conducting an air quality analysis, 
recommendations for development of airport facilities and 
airline service can conform to the region's overall air 
quality plans. 


e Effectiveness of Mitigation Measures - The impact of selected 
mitigation measures must be studied to determine their 
effectiveness in reducing adverse air quality conditions. 
Based on the effectiveness of these measures, various 
Strategies can be incorporated in an overall air quality 
improvement program for each airport. 
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B. APPROACH 


The air quality study considered both regional and local air quality 
impacts. Within this framework, the analysis first tested the regional 
air quality impacts resulting from different distributions of traffic 
among the Bay Area Airports. The analysis concentrated on two key 
alternatives: Alternative 1 and Alternative 3b. (The distribution of 
air passengers in Alternative 1 is similar to today's airport system in 
that a large portion of future traffic remains at San Francisco Airport. 
Alternative 3b, the regional recommendation, results in a greater share 
of traffic being handled at Oakland and San Jose Airports.) Secondly, 
the air quality analysis considered the impact of airport operations on 
local sar ‘quality conditions. binally, ihe analysis tested the 
effectiveness of different mitigation measures on regional and local air 
quality. These measures were identical to the surface traffic 
mitigation measures discussed in the ground access section of this 
report. To this list was added a control on aircraft engine emissions 
in the form of stricter emission standards. (Such standards are in a 
Current Environmental Protection Agency proposal.) The four mitigation 
measures collectively were termed Combined Mitigation Measures (CMM). 
Thus, the air quality conditions evaluated included: 


Years Alternatives Mitigation Measures 
@ 1987 @ Alternative 1 (Existing @ 25% Transit Use 
Airport 
Shares) @ 25% Carpool/Vanpool Use 
@ 1997 e Alternative 3b (Regional @ Reduced "Kiss-and-Fly" 
Airport 
Plan) e More Stringent Emission 
Controls on Aircraft 
Engines 


Regional Air Quality Impacts 


This study addressed three pollutants: Hydrocarbons (HC), Nitrogen 
Oxides (NOx), and Carbon Monoxide (CO). After entering the atmosphere, 
the first two compounds react with each other in the presence of 
Sunshine to form ozone. The effect of airport-related HC and NOx 
discharges on ozone formation can be calculated via the use of 
sophisticated computer simulation models. However, these models are 
extremely expensive to run in terms of manpower and computer time. 
Their use would be warranted only if the airport-related emissions 
comprised a significant portion of the regional inventory. Thus, the 
first step in the HC and NOx analysis is to determine the amount of 
airport-related emissions and then to compare these levels against the 
projected regional emissions inventory. 
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The two principal sources of airport-related HC and NOx emissions are 
aircraft and vehicilar traffic. To calculate these emissions, it is 
necessary to know: 


@ the number of landings and takeoffs at each airport for each 
aircraft type; 


@ the number and length of vehicle trips to the airports for 
each vehicle type; 


e@ the emission factors for each aircraft type; and 
e the emission factors for each vehicle type. 


The number of landings and takeoffs by aircraft type multiplied by the 
appropriate emission factor defines the pollution due to aircraft. A 
Mayor wWSSunptton Used im this study is that alloenission contro} 
regulations required by law as of 1979 will be enacted according to 
schedule. Similar calculations were carried out for vehicular traffic. 
Then all the emissions were summed to give the total amount of 
airport-related pollutants. This total was then compared to the total 
emissions projected for the region. If the airport-related emissions 
are significant, a computer simulation model can be employed to measure 
the effect of these emissions on regional oxidant formation. 


Local Air Quality Impacts 


Carbon monoxide (CO), is the principal source of local air quality 
problems. Carbon monoxide is considered a public health hazard. It is 
primarily an asphyxiant and affects most severely those individuals with 
anemia, cardiovascular disease and chronic pulmonary disease. High 
concentrations of CQ tend to be found near their sources--in this study, 
aircraft and vehicle traffic--and concentrations decrease with distance 
from the source as CO is dispersed by wind. 


The Federal ambient air quality standards for CO (measured in milligrams 
per cubic meter) have been set at: 


1-hour 40 mg/m3 (35 ppm) 
8-hour 10 mg/m3 (-o) ppm) 


These standards are not to be exceeded more than once a year. According 
to EPA guidelines, these standards are applicable to areas where the 
general public has access. Because of the stringent CO<criteria, a 
"worst case’ analysis must be performed. The analysis assumed that 
maximum emissions (those corresponding to periods of peak aircraft and 
vehicular operation) occur simultaneously with the worst meteorological 
conditions. 
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A CO analysis was performed at each of the three major airports. 
Because of the limited activity allocated to a North Bay airport in 
Alternative 3b, it was assumed that the air quality impacts would be 
negligible. 


The approach to the CO segment of the air quality analysis was divided 
into a series of tasks: 


=(Calcitlate the: COUemissiOnsS On sairchart. and tor ground 
traffic. This procedure is similar to that for HC and NOx. 


- Select appropriate meterological conditions. Selection of 
weather conditions under which CO formation is most likely is 
a key task in calculating CO concentrations. This selection 
is based on historical meteorological data collected at or 
near the airports. Worst case meteorology for San Francisco 
International Airport and Metropolitan Oakland International 
Airport was chosen to be "E" stability with very light winds. 
E stability represents an inversion condition which typically 
occurs during the night but can extend over to daytime hours 
if there ds. sufficiently heavy cloud "cover. » For San Jose 
Municipal Airport, a worst case of "F" stability (stronger 
inversion than E) was chosen. The San Jose area has less 
frequent winds than the rest of the Bay Area. The San Jose 
area also tends to have more frequent and more severe 
inversions. For comparison, a more typical meteorological 
condition, "C" stability (slightly unstable with light wind) 
was also evaluated for each airport. 


- Select _an appropriate airport operating configuration. This 
configuration is a runway operating pattern that is likely to 
be used under the assumed meteorological conditions. (San 
Francisco Airport only) 


- Select receptor” sites at each airport for CO calculations. 


Receptor sites are locations where )CO. levels were 
calculated. These sites must meet two criteria. One, they 
must be readily accessible to the public; and two, they must 
be sites suspected of having high CO levels. Because high CO 
levels occur close to the sources, sites were selected at the 
end of the runways and at the airport terminal curbside. (At 
San Francisco Airport, this analysis was performed for the 
upper level roadway only. The dispersion technique used to 
calculate CO concentrations can not be applied to the enclosed 
lower level roadway.) Figures IX-l through IX-3 show the 
location of the receptor sites chosen for each airport. All 
of these are readily accessible to the public. Note that the 
end-of-runway sites are located where the same people will be 
present throughout much of the day (e.g., residences and 
schools). At the terminals, on the other hand, the normal 
length of stay by any one individual will be relatively short. 
Therefore, the health hazard caused by high CO concentrations 
is somewhat lessened. Airport employees who work near the 
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Figure IX-1 


RECEPTOR SITES AT 
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Figure |IX-2 
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Figure IX-3 


KECEFTOR ATES AT AN JOSE 


curbside throughout the day would be subjected to the high CO 
concentrations. 


- Calculate the ground level concentration for COQ. Having 
determined total emissions, the appropriate meteorological 
assumptions, and location of receptor sites, the CO level at 
each site was calculated via standard dispersion models. For 
highway emissions, the EPA model HIWAY was used (see Note 1). 
Another model developed by the Bay Area Air Quality Management 
District (see Note 2) was applied for aircraft. 


The CO levels predicted by the two models are then combined 
with the background level and the results compared to the 
appropriate standard. The background CO level is cat 
concentration which would be present at the airports if the 
airports were not there. These CO. levels are taken from 
actual monitored CO concentrations supplied by the BAAQMD. 
The background levels used for the 19/5 base year are as 


follows: 
BACKGROUND CO LEVELS (mg/m3) 
Airport l-hr 8-hr 
San Francisco 8.8 5.9 
Oakland Ser ores) 
San Jose ya ste) ey 


For future years, background levels were computed by assuming 
that the Bay Area Environmental Management Plan achieves hes 
objective and CO standards are met by 1982. Background CO 
levels could therefore be reduced some 55%. 


I. U.S. EPA, User's Guide for HIWAY, A Highway Air Pollution Model. 
EPA-650/4-74-008, Office of Research and Development, Research 
Triangle Park, North Carolina. February 19/5. 


ae BAAQMD, Regional Airport System Study, Environmental Studies: 


Aviation Effect on Air Quality in the Bay Region. Prepared for 
ABAG, Berkeley, California. February 19/1. 
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C. FINDINGS 


Regional Air Quality Impacts 


Table IX-1 summarizes the results of this analysis for the two 
CONT raStindvairporte system alternatives. As can be seen, 
airport-related HC and NOx would not comprise a significant portion of 
the regional inventory--less than 3 percent for each pollutant under the 
worst case. Therefore, even if airport emissions were to be eliminated 
entirely, little or no effect would be detected in the regional ozone 
level. Also, no significant differences between the two airport system 
alternatives are discernible on a regional scale. 


The analysis of selected mitigation measures (25% transit use and 
stricter aircraft engine controls), shows that airport-related HC could 
be reduced by 50% in 1987 and by 65% in 1997. For NOx, the reductions 
would be 10 and 30% for the same years. Thus, the improvement in air 
quality would be in the spirit of "reasonable further progress." 


Local Air Quality Impacts 


@ One-Hour CO Ground Level Concentrations - The results of the 
l-hour carbon monoxide analysis for each airport system 
alternative are shown in Tables IX-2 and IX-3 for the light 
wind (C stability) and the worst case (E or F Stability) 
meteorology, respectively. The tables indicate instances 
where the l-hour standard (40.8 mg/m3) is expected to be 
exceeded. For C stability, only one exceedance was calculated 
and that was for the 1975 base year at the San Francisco 
Terminal. No exceedances are projected for future years. 


Under worst case meteorology (E for San Francisco. and Oakland 
and F for San Jose), Table IX-3 shows only one Site, Hamline 
and Spring Streets at San Jose Airport, to be in violation. 
San Francisco and Oakland Airport are projected to meet the CO 
Standards. 


Table IX-4 shows the major CO emissions contributors for the 
sites that are projected to exceed the l-hour CO standard. 
This table shows the relative importance of aircraft versus 
vehicular emissions. For example, at the San Francisco 
Terminal in 1975, idling autos and airport traffic contributed 
32.5 mg/m3 of CO to the 42.9 mg/m3 total. For future years 
Che contribution tromeadiing carse win) 106 longer be a 
Significant factor due to implementation of more stringent 
auto emission controls. 


At the San Jose Hamline and Spring Street site, the standards 
are exceeded for F stability under the worst case meteorology 
for nearly all cases. For the base year, the major sources 
are aircraft, background levels, and non-airport related 
traffic. Aircraft emissions are an important contributor at 
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TABLE IX-1 


SUMMARY OF AIRPORT RELATED HYDROCARBON AND NOy EMISSIONS 


HYDROCARBONS 
Combined % Of REGIONAL EMISSION INVENTORY 
Year Alternate Mitigation Aircraft Ground TOTAL 
Measures ha kaane 

1987 A Yes Obs 0.4 1.0 

No lied 0.4 21 
1987 3 Yes 0.6 0.4 1.0 

No 128 0.4 ane 
197 i Yes Od 0.4 Ons 

No 120 0.4 1.4 
1997 a Yes Ost 0.4 O15 

No a) 0.4 1.4 

NOy 
, Combined % of REGIONAL EMISSION INVENTORY 

Year Alternate Mitigation Aircraft Ground TOTAL 
nee Measures Traktic 
1987 ] Yes Led Dor 2x2 

No 1.6 0.8 2.4 
1987 s Yes a5 0.6 arate 

No 16 Gay Pas) 
1997 1 Yes fe2 0.9 al 

No 1.9 0.9 228 
1997 3 Yes ae Oi 1.9 

No 2.0 0.8 dais) 
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Table 1x-2 
SUMMARY OF 1-HOUR CO EXCEEDANCES, 
LIGHT WIND CONDITIONS 


AIRPORT: | SAN FRANCISCO OAKLAND SAN JOSE 
METEOROLOGICAL STABILITY: | c 
CMM 


YEAR | ALTERNATE Roblar Belle Air | Lomita Pk 


Hamline & 


ete Avenue | Scnool Schoo] i Spring Sts 


ey as a ep tp 


S 


* denotes exceedances 
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AIRPORT: 


METEOROLOGICAL STABILITY: 


Table 1x-3 
SUMMARY OF 1-HOUR CO EXCEEDANCES , 


WORST CASE METEOROLOGY 


SAN FRANCISCO OAKLAND SAN JOSE 


F 


Termina | 


Roblar Belle Air | Lomita Pk 
Avenue Scnool Schoo] 


ermina! | spring Sts 


* denotes exceedances 


cme at Bi 


TABLE IX-4 
CONTRIBUTORS TO 1-HOUR CO GROUND LEVEL CONCENTRATION 


Me teor- Predicte Major Contribution 
Airport/Receptor Year/Alt./CMM ology GLC ,mg/m Contributors mg/m 
SFIA/Termina] Basecase C 42.9 Idling autos, 22.4 
airport traffic 10.1 
SJUMA/Hamline & Basecase F 56.5 Aircraft 19.4 
Background 17.0 


Spring St. 
Non-Airport 


related traffic 15.8 


1987/1/NO F 44.1 Aircraft 28 .3 
Background 1B! 
1997/1/NO F 50.5 Aircraft 35.9 
Background 7.7 


One-hour CO standard, 40.8 mg/m3. 
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Table1x-5 
SUMMARY OF 8-HOUR CO EXCEEDANCES , 


LIGHT WIND CONDITIONS 


AIRPORT: SAN FRANCISCO | OAKLAND _ SAN JOSE 
(es ie eee Ett EP ee ee ee 
METEOROLOGICAL STABILITY: C : C C 
| | | Roblar | Belle Air | Lomita Pk Bay Farm |San Leandr Hamline & 
bates ee CMM | ferminat | Aone Snonl | School i Terminal ae Mavens Terminal Roe Sts 
| 1975 _ BASECASE *K | 
[ef ee a» 
L [ | : *K 
| * 
page \ Kee | fs a 
a 4 : = a+ * 
pe a * 
= Zs + = +- : af = —+— = | =F + * 
= t= = ———— = = 
1997 : Yes i i | 5 “He 
oe A [ | | 1 | | : 
| No 
| | | * 


* denotes exceedances 


nal 9 ie 


Table 1x-6 


SUMMARY OF 8-HOUR CO EXCEEDANCES, 


WORST CASE METEOROLOGY 


| AIRPORT: 
METEOROLOGICAL STABILITY: 


SAN FRANCISCO 


OAKLAND 


SAN JOSE 


E 


| YEAR | ALTERNATE 


Terminal 


Bay Farm [San Leandro 


Hamline & 
Spring Sts 


eS eee exceedances 


E 
ome rea leap ioeita fe 7 
cm | emia | era Sing [Shon Tefana fring a Terminal 
BASECASE * *K ee pe] 
el 
= = =) s: 
1987 3 , Yes | | 
ee 
SS See oe | 
| 1997 | l | Yes | | | al 
— — J Se 
ae ] ' No | L_ # | % oa * 
ace | : | es * 
pe fe fr 4 
ees | easel eel EOE : | n | * 


TABLE IX-7 
CONTRIBUTORS TO 8=HOUR CO GROUND LEVEL CONCENTRATION 


Meteor- Predicte Major Contribution, 
Airport/Receptor Year/Alt./CMM ology GLC,mg/m Contributors mg/m 
a SAE Re LN Te Sia VR ry cae heed ee. ee oat on oe tele |) eer ie an ec De he 
- SFIA/Termina] Basecase C 24.1 Idling Autos ra,0 
E 1637 Idling Autos sro) 
SFIA/Roblar Ave. Basecase E 15,0 Aircraft 9.6 
1997/3/NO E WAN Aircraft es 
SFIA/Belle Air Basecase E 1s Aircraft 358 
School 
1997/1/NO E 11.4 Aircraft ane 
SJMA/Terminal Basecase C Ee Background pay 
Airport traffic a0 
Basecase i 2165 Background Nears 
Airport traffic 9.8 
1987/3/YES F chee Airport traffic 8.0 
Background Sie 
SUJMA/Hamline & 1997/1/NO e 12.5 Aircraft end 
Spring St. 


Non-Airport 
related traffic 3.0 


1997/1/NO F 29.0 Aircraft oer 


Eight-hour CO standard, 10.5 mg/m. 
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this site because the site is located close to the end of the 
runway. Background levels are very significant in the San 
Jose area as evidenced by the 17 mg/m3 contribution. In 
addition to these two factors, the site is also located 
adjacent to Highway 17 which produces high ground level 
concentrations of CO from vehicular traffic. 


In future years, the relative contribution of vehicular 
activity at the Hamline and Spring Street Site decreases due 
to stricter auto emission controls. However, aircraft 
emissions continue to increase as air traffic grows at San 
Jose Airport under either alternative. 


e Eight-Hour CO Ground Level Concentrations - Table IX-5 is a 
Summary of exceedances predicted under C stability for the 
C-noun 10es mo/ms COrstandard. Only a few sites at San 
Francisco and San Jose, most of which are for the base year, 
violate the standard. The exception is the Hamline and Spring 
Street site at San Jose. 


The worst case results under E and F stability conditions are 
shown in Table IX-6. Many more exceedances are projected 
compared to C stability. The worst condition for San 
Francisco Airport is Alternative 1 without mitigation. For 
this case, the Roblar Avenue and Belle Air School sites would 
not be in compliance with the CO air quality standard for the 
forecast years. Under Alternative 3b with mitigation San 
Francisco Airport is predicted to have no violations. Oakland 
Airport should be within the 8-hour standard for both 
aluemnatives and for both forecast years. At’ San dose 
Airport, where background levels are high, beactically no 
difference is discernible between the two alternatives. 
Exceedances occur under most alternatives at the Hamline and 
Spring Street Site. Table IX-7 summarizes the major CO 
contributors at those sites that are projected to exceed the 
Standards. 


Conclusions 


There will be violations of both the l-hour and 8-hour standards under 
both alternatives. At San Francisco Airport, the best air quality 
conditions occur under Alternative 3b, in which Oakland and San Jose 
Airports are allocated a larger share of regional air passenger demand. 
The air quality analysis shows that shifting traffic to Oakland Airport, 
even under worst case conditions, does not produce any exceedances at 
this airport. At San Jose Airport, Alternative 1 produces Slightly 
better air quality conditions because of the lower activity levels 
compared to Alternative 3b. 


The major question that arises from the local air quality analysis is 
whether to recommend improved air quality at San Francisco Airport at 
the expense of poorer air quality at San Jose Airport. At the former 
dirport, tnere js. 4 Wenger potential for adverse air<quality in 
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residential communities. This occurs because there are two active 
runways aligned towards populated areas. At San Jose Airport, on the 
other hand, the area around Hamline and Spring Streets is being 
purchased for conversion to a buffer zone between the airport and 
community. It is not expected that large concentrations of people will 
be found in this area. For this reason the’ redistribution of traffic to 
San Jose Airport represents a slightly better air quality situation. 


It was also found that the mitigation measures that were studied reduced 
the instances of CO exceedances and severity of CO ground level 
concentrations. These reductions are significant for all alternatives 
and forecast years. 
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D. PROPOSALS 


Stricter Emission Controls for-Aircraft Engines 


Stricter emission controls on aircraft engines will reduce local airport 
air quality problems. With the implementation of newly proposed 
Standards, aircraft-related emissions would be reduced by nearly 20% in 
1997 compared to the existing standards. According to the engine 
manufacturers, some technical difficulties need to be solved before the 
most recently proposed EPA emission rates can be met. There should be a 
continuing program to require that new generation aircraft engines meet 
tougher standards and to require that older engines be replaced with 
newer equipment at the end of their economic life. 


Responsible 
Agency: EPA 
Action: Mandate reasonable, but progressively tougher, 
aircraft emission controls. 
Time Frame: Continuing 


Surface Traffic Controls 


Vehicular traffic controls should be employed at all airports to 
minimize car congestion. Stop and go traffic emits more pollutants than 
traffic traveling at a constant rate of speed. Efficient traffic flow 
is especially important during the peak periods which are sometimes 
characterized by long, complex traffic snarls. Metering the flow of 
autos in the terminal area is particularly important due to high CO 
concentrations at this location. 


Responsible 
Agency: Airports 
Action: Implement methods to smooth traffic flow at the 


airport terminal and other major points of 
CONGESTION CArOUG InsStdldartton of Grattt1c 
control devices and/or enforcement of parking 
and stopping regulations. 


Vine Frame: Jo besaddvessedwas part) of airy qualicy 


improvement programs developed by airports for 
major airport expansion programs. 
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25% Transit Use, 25% Carpooling, Reduced "Kiss-and-Fly" 


The effectiveness of these measures in reducing airport surface traffic 
was evaluated in the airport ground access analysis. The air quality 
study showed that these measures can help to reduce airport uattnle 
emissions by 20% to 30%. A higher use of public and private transit 
services will reduce the number of autos driving to the airport and also 
reduce emissions. Increased carpooling by employees and reduced 
"Kiss-and-Fly" activity will provide additional air quality relief. 


Control of Aircraft Operations on the Airport 


A recent study of operational controls for San Francisco and Los Angeles 
International Airports highlighted two potential strategies for reducing 
aircraft-related emissions (See Note 3): 


@ Aircraft towing 
e Partial engine shutdown in taxi-idle mode 


These strategies were estimated to reduce aircraft engine emissions 
20-40%. Towing of aircraft would be a high capital.cost item, 
particularly if an underground cable system was constructed. Partial 
engine shutdown could be implemented at negligible costs. However, 
since stricter engine controls are projected to greatly reduce qinerart 
pollution, aircraft towing may be considered a standby or supplementary 
measure provided the new emission standards are adopted. (At San Jose 
Airport, aircraft towing should be considered if the land acquisition 
area south of the airport is opened for intensive public uses This area 
in predicted to receive high ground level CO concentrations from 
aircraft, even with stricter engine controls.) 


Responsible 
Agency: Airports 
Action: Consider aircraft towing if monitoring shows 
major exceedances of air quality standards at 
receptor sites off runway ends 
Time Frame: To be addressed as part of the air quality 


improvement program developed by airports Fan 
major airport expansion programs. 


Ore Aero Veronment, Inc. 1978 
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X. ENERGY USE 


A. ISSUES AND PROBLEMS 


Energy use and conservation has become a critical consideration in 
planning future transportation alternatives. It is clear that the 
supply of energy cannot keep pace with accelerating demand. This 
Situation has produced intensive interest in alternative energy sources 
and conservation methods. Transportation uses 60% of the petroleum 
consumed in this country while aviation uses 8% of the petroleum 
available for transportation. Since no practical substitutes. for jet 
fuel in commercial aircraft are foreseen in the next 10-15 years, air 
travel would be heavily impacted by any government imposed petroleum 
allocation program. 


In 1973, the Organization of Petroleum Exporting Countries (OPEC) 
sharply reduced the supply of oil and increased fuel prices. Jet fuel 
prices, which had remained around ll cents per gallon for a number of 
years, rose to 25 cents for domestic operations and over 40 cents for 
some international operations. In addition to the fuel price increase, 
the Department of Energy's allocation program limited airline usage to 
the 1972 level of consumption. After 1974, the average cost of a gallon 
of domestic fuel continued to increase, reaching 7/0 cents per gallon in 
1979. Although the Airline Deregulation Act has provided the 
opportunity for significant route expansion by the airline industry, a 
number of airline plans have been curtailed because of fuel shortages 
and price increases. In 1979, spot fuel shortages appeared resulting in 
some airlines. "tankering"” fuel to airports in-short supply. One 
systemwide benefit, however, is beginning to appear. As the major 
airlines reduce or eliminate jet service in low density markets, 
commuter airlines using smaller aircraft have begun to provide 
replacement service. The closer match between aircraft capacity and 
market demand means greater fuel savings can be achieved. The high cost 
of fuel may also force the early retirement of some older aircraft 
models that are no longer economic to operate. 


The response of the airline industry and the FAA to the 1973-74 energy 
crisis provides an indication of the types of actions that will be 
considered in dealing with future energy shortages. These were: 


e reductions in seat-miles flown and curtailment of marginal 
ROuULeS.: 


e use of the most efficient aircraft on each route; 
e use of the optimum operating speeds and altitudes; 


@ modifications to the air traffic control procedures to provide 
more direct airport arrival and departure routes; 


® minimized ground time with engines running; 


increased use of flight simulators for pilot training and 
maintenance of flight crew proficiency. 
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The objective of the energy study was to assess the energy requirements 
of each airport system alternative. Order-of-magnitude estimates were 
developed for three different sources of energy consumption, the energy 
used by the airlines to fly from the Bay Area to major domestic and 
international destinations, the energy used in delays to aircraft, and 
the energy used in ground transportation to and from the airports. Of 
these three energy uses, the largest component is the airline route 
System. Airline fuel consumption will be minimized by those 
alternatives that produce the fewest number of aircraft operations and 
the fewest aircraft-miles. 


Aircraft delays result from excessive traffic. and/or bad weather. 
Delays are not only expensive to the airlines but increase fuel 
consumption. In 1977, it was estimated that nationwide 8% of the 
airlines’ fuel consumption could be attributed to delays. Methods to 
reduce delay include shifting some traffic to less congested airports, 
reducing congestion at critical hours of the day, improving airfields 
and air traffic control systems, and adding new capacity when delays 
regularly exceed acceptable levels. 


The principal factor affecting ground access energy consumption is the 
length of the passenger's ground trip to the airport. A reduction in 
the mileage driven produces a proportional reduction in energy 
consumption. Airport system alternatives that expand air service at 
more convenient airports will reduce the average length of air passenger 
ground access trips. A further reduction in ground access energy 
consumption can be achieved by shifting a larger share of passenger and 
employee trips to transit and carpools and vanpools. 
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B. APPROACH 


Airline Route System 


Because different airport system alternatives result in different 
numbers of aircraft operations and aircraft-hours flown, the route 
system energy consumption will vary among alternatives. 


The major factors considered were: 


e Annual Aircraft Hours. A computer program was used to 
calculate annual flights between each Bay Area airport and 38 
major destinations. The number of flights multiplied by the 
average flight time to each destination determines the annual 
aircraft hours flown. 


e Aircraft Fleet Mix. A separate fleet mix estimate was 
prepared for each stage length: short (0-1500 nautical miles), 
medium (1500-2500 nautical miles) and long range (greater than 
2500 nautical miles). Aircraft-hours were apportioned among 
aircraft types according to the fleet mix estimate for each 
Stage length. 


e Aircraft Fuel Consumption Rates. The average amount of fuel 
used per "block" hour of flight time was obtained from CAB 
data for various aircraft types. and is based on actual 
operating experience. Estimates of the fuel consumption rates 
for new aircraft types as well as re-engined existing aircraft 
were based on the best information available. New aircraft 
and re-engined aircraft offer substantial improvements in fuel 
efficiency. 


This data was used to produce an "order-of-magnitude" estimate of the 
route system energy for each airport alternative. 


Aircraft Delay 


As the number of aircraft operations approaches the Annual Service 
Volume of an airport's runways, the average delay to individual aircraft 
increases rapidly with relatively small increases in the number of 
aircraft operations. The amount of air carrier delay was calculated for 
each airport system alternative and apportioned among the aircraft types 
projected to use the airport. Fuel consumption rates reflect a mixture 
of airborne and ground delays. 


Ground Access 


The amount of energy used by air passengers for ground transportation is 
a function of the distance traveled to the airport and the mode of 
ground transportation. Therefore, the ground access energy analysis 
considered: 
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e Air Passenger Mode Choice and VMI. One of the tools used in 
the development of the airport system alternatives was a 
computer program that estimates the number of air passengers 
in different origin/destination zones and distributes 
passengers to airports based on the type of airline service 
available. A separate computer program was developed to 
estimate air passenger and airport employee mode choice from 
each ground origin/destination zone to each airport. 
Multiplication of vehicle trips by distance to the airport 
produces vehicle miles of travel (VMT). 


e Energy Consumption Rates for Ground Transportation Modes. 
Ground transportation modes were divided into two major 
categories: auto and transit. Auto fuel consumption rates 
were based on a turnover in the ownership of model types that 
will eventually achieve the mileage goals established by the 
Federal Energy Policy and Conservation Act. The average 
automobile mileage is expected to increase from 15 miles per 
gallon (mpg) in 1977 to 23.0 mpg in 1987 and 27.5 mpg in 1997 
(Note 1). Transit trips were divided among fixed rail (BART), 
and local and express bus service with different energy 
consumption estimates being used for each mode. 


I. “Evaluation of Composite Fleet Rating", Caltrans. 
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C. FINDINGS 


Energy Demand 


e Airline Route System. Route system energy accounts for about 
98% of the energy demand associated with each airport system 
alternative. Increasing demand for air service will require 
more fuel. However, at the same time the airlines will be 
purchasing larger, more fuel-efficient aircraft to offset 
their rising energy requirements. Table X-l1 shows that under 
the high forecast the airlines would use 45-53% more fuel in 
1987 than in 1977 and‘67 to /8% more fuel by 1997. . However, 
the rate of growth in energy use will be significantly lower 
an the rate of growth in passenger traffic. (See Figure 
X-1 


e Aircraft Delay. Additional traffic at the Bay Area airports 
will cause aircraft delays to increase throughout the forecast 
period. Delays could result in up to 27.4 million gallons of 
fuel being wasted in 1997. 


e Ground Access Energy Consumption. Increasing air passenger 
volumes will involve greater amounts of surface travel to and 
from the Bay Area airports. The improved mileage obtained 
from new automobiles will offset some of the increased energy 
demand. Ground transportation modes will consume between 2/7 
and 33 million gallons of fuel in 1987 and between 33 and 39 
million gallons of fuel in 1997. A greater use of mass 
transit and high occupancy vehicles compared to existing 
levels would lower these estimates. 


Effect of Traffic Redistribution on Energy Demand 


As in other parts of the update study, a critical comparison has to do 
with Alternative 1, which concentrates future airline traffic at San 
Francisco Airport, and Alternative 3b, which expands service at Oakland, 
San Jose and a North Bay airport. 


Alternative 1 represents a better overall alternative from an energy 
Standpoint. This advantage is due to the lower route system energy. 
Airlines serving Oakland and San Jose Airports in Alternative 3b must 
provide service at levels sufficient to meet the scheduling needs of 
passengers in their service areas. This situation results in increased 
operations compared to a system that concentrates flights at one 
airport. The traffic allocation in Alternative 3b does, however, 
minimize energy consumed in ground access and aircraft delay. This 
occurs because a greater number of passengers could use a closer airport 
and because air traffic is redistributed, thereby reducing runway and 
airspace congestion. 
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Millions of Equivalent Gallons of Fuel used Annually 


Figure X-1 


AIRPORT-RELATED ENERGY TRENDS 
Millions of Equivalent Gallons of Fuel used Annually 


Includes: Airline Route System/Aircraft Propulsion 
Ground Transportation 
Aircraft Delays 


RELATIVE ENERGY REQUIREMENTS 
(%of Total Demand) 


e Airline Route System/Aircraft Propulsion # 98% 
¢ Ground Transportation accom Bs y's 
¢ Aircraft Delay aN Btcy,s 


Ai—Existing Airport Shares (Alternative 1) 
A3b—Regional Airport Plan (Alternative 3b) 


Lory 1987 1997 
YEAR 
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TABLE X-1 


ENERGY ANALYSIS OF AIRPORT SYSTEM ALTERNATIVES 


(Millions of Equivalent Gallons of Fuel Used Annually) 


In-Flight 

Forecast Fuel Aircraft Ground 
Year Range Alternative Consumption Delay Access 
1977 ExTStaing VAN sya 6) 3.9 Coed 
1987 Low ih LOSO aa) Loge 
3a 1708.2 Sys) 24.9 

High i 1845.5 FOES So.) 

2 $930.2 (tS) Belk 

3a 1946.7 Se/ 28.8 

3b 1949.5 Sie ays 

4a 1938.7 621 203 

1997 Low i} 1789.9 10.8 35 85 
2 1863.0 bid 29.6 

3a 1869.2 4.9 Zhed 

High i 2129.0 Zin Boe 

3a 2264.0 8.3 Syn A 

3b 2208 .6/ Pes eyo 

4a 2200 02 o.3 34.8 

Ab 2278.9 de B5ue 

Ac 2290.0 1035 3653 

4d 2249.4 9.1 36.8 


Alternative 1 - 
Alternative 2 - 
Alternative 3 - 
Alternative 3b - 
Alternative 4 - 


Existing Airport Shares 


Airline Plan 
Regional Airport Plan 


Regional Airport Plan with North Bay 


San Jose Constrained 
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In total, Alternative 3b would require about 93 million equivalent 
gallons more fuel in 1987 (4.9%) and 113.5 million equivalent gallons 
more fuel in 1997 (5.2%). Increased fuel consumption under the regional 
plan is essentially a byproduct of a system in which airports compete 
with each other for passengers. The energy findings would be 
Substantially different if the allocation of service among airports 
could be managed in a more rational manner. 


North Bay Alternatives 


It 1s also worth comparing Alternatives 3a and 3b from an energy demand 
perspective. The difference between Alternative 3a and 3b is the 
incremental energy requirements associated with a North Bay airport. 


Under Alternative 3a, intrastate passenger demand from the North Bay is 
served at San Francisco and Oakland Airports. Accommodating some 
intrastate traffic at a North Bay airport reduces the average plane load 
slightly for intrastate service and results ina correspondingly higher 
level of operations. Under Alternative 3b, approximately 2.8 million 
more gallons of fuel are used in-flight annually in 1987 compared to 
Alternative 3a. The difference in fuel consumption increases to 4.7 
million gallons annually in 1997. This increase is counterbalanced by 
reductions in ground access energy demand (due to the shorter ground 
trip for some passengers) and reductions in airline delays (since North 
Bay airline flights overfly congested airspace). 


The difference in total energy demand for the two alternatives is less 
Gitelaye Souyks 


Mitigation Measures 


Technological improvements in aircraft and automobiles will lead to 
reduced fuel consumption as noted above. Assumptions as to the degree 
of improvement that can be expected have been incorporated in the energy 
calculations. 


Additionally, increased use of ground transit to the airports has been 
evaluated as a potential mitigation measure. The analysis assumed that 
25% of all passengers and employees would use transit to the airports. 
Reductions in ground transportation energy demand were estimated to 
range between 8 to 11% for air passengers and between 6 and 14% for 
airport employees. (Since most transit trips involve a combination of 
modes, the procedure used to estimate energy use oversimplifies mode 
choice behavior somewhat by assuming a passenger or employee takes a 
Single mode from origin/destination zone to the airport.) 


A recent study compares the energy of various ground transportation 
modes (Note 2). These comparisons suggest some key features of an 
energy-efficient ground transportation program. Overall] » they confirm 
the relative energy advantages of high occupancy modes of transportation 
compared to the single occupancy automobile. (Fuel efficiency standards 
for automobiles will, however, become more stringent, narrowing the gap 
between the automobile and other modes.) Carpools and particularly 
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vanpools should be stressed for airport employees. Bus service (both 
express and local), “old" heavy rail (like the SP commute service) and 
"new" heavy rail (like BART) are attractive energy conservation modes 
compared to the automobile. On a door-to-door basis bus service 
performs better than fixed rail systems. This is because bus services 
generally provide broader geographic coverage and minimize the distance 
travelled to access a bus station or route. Also, fixed rail systems 


require station and maintenance energy, which increases total energy 
consumption. 


Conservation of energy in the freight forwarding industry is also 
possible. Since many trucks carrying cargo to and from the airports 
operate at less-than-vehicle loads, additional cargo traffic could be 
accommodated without significant growth in truck traffic. 


ENERGY REQUIRED BY URBAN TRANSPORTATION MODES 


(Btu Per Passenger Mile) 


Operating Modal 
Mode Energy a/ Energy b/ 

Single-Occupant 

Automobile 11,000 14,200 
Average Automobile 7,860 10,160 
Carpool 3,670 5450 
Vanpool 1,560 2,420 
Dial-a-Ride 9,690 17230 
Heavy Rail Transit 

(Old) 2,940 3,990 
Heavy Rail Transit 

(New) 3570 6,580 
Commuter Rail 2,029 5,060 
Light Rail Transit Ben oU 5,060 
Bus 2,610 SA 


N/A = Not applicable. 

a/ Propulsion only. 

b/ All forms of energy, computed on a door-to-door 
basis and adjusted for roundabout journeys. 


2. BACKGROUND PAPER. Urban Transportation and Energy: The Potential 
Savings of Different Modes, Congressional Budget Office, December, 
TOU 
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D. PROPOSALS 


Maintain High Load Factors 


An essential requirement for lowering the energy-intensiveness of the 
airline fleet is the maintenance of high load factors. (High load 
factors are considered to be 60+% although certain market segments can 
consistently sustain much higher load factors). Starting in 1978 load 
factors have increased sharply due to rising demand and a shortage of 
airline capacity. JT as assumed that under airline deregulation 
carriers will have to sustain reasonably high load factors to generate 
necessary capital and operating funds. 


As airlines add new flights at Oakland and San Jose Airports, it may not 
be possible to provide equally convenient schedules to and from each 
destination. Low load factors may result as passengers continue to use 
San Francisco Airport because of the scheduling convenience. It has 
been suggested that a direct surface connection between the airport 
terminals would remedy this situation. 


For example, passengers could leave from Oakland or San Jose Airports, 
return to San Francisco Airport, and then use the surface connection to 
return to the airport of departure. Such a service could also be used 
by passengers connecting between flights whose most convenient Pane 
may be through Oakland/San Jose Airports then out of San Francisco or 
visa versa. 


Responsible 
Agency: Transit Operators, Airlines 

Action: Develop air, sea, or ground connections between 
airports. Subsidies may be required depending 
on the type of service provided. Sources of 
subsidies would be public transportation 
assistance funds, airport revenues or the 
airlines. 

Time Frame: Medium Range 


Rescheduling Airline Operations 


In 1977, it was estimated that delays caused U.S. airlines to use an 
additional 700 million gallons of fuel or over 8 percent of their total 
consumption (Note 3). Delays also inconvenienced travelers, detaining 
them 60 million hours and costing the airlines over $800 million. These 
estimates present strong incentives to reduce delays. For a detailed 
discussion of this proposal, see the similar proposal in the section on 
Airport and Airspace Capacity. 
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Reduce Intra-Bay Airline Operations 


Flights between Bay Area airports made to position or "fill-up" aircraft 
are still made on a fairly frequent basis. These operations are not 
fuel-efficient because of the circuitous routing required between 
airports. Reductions in fill-up and positioning operations should be 
encouraged because of the impact on energy use and airport noise. 


Lead Agency: Airports 


Action: Encourage reduction in fill-up and positioning 
operations through informal discussion with 
airlines. Provide additional apron space for 
overnight parking if required. 


Time Frame: Continuing 


Increased Use of Transit and High Occupancy Venve les 


This study confirms the energy benefits of increasing the share of 
airport trips made in private and public transit services and high 
occupancy vehicles. (Amore detailed discussion of this area is found 
in the airport access section.) With respect to transit services, 
however, attention should be given to routes and schedules that maximize 
passenger loads. Buses that carry only a few passengers are not energy 
efficient. 


3. Report to the Congress - Airport Delays at Major U.S. Airports Can 
Be Reduced, General Accounting Office, September 4, 1979. 
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X#. AIRPORT FACILITIES AND DEVELOPMENT COSTS 


SE en en 


A. AIRPORT FACILITIES AND PLANS 


San Francisco International Airport 


San Francisco Airport encompasses 2,340 acres. The runway configuration 
consists of dual, intersecting parallel runways. The north-south 
runways, IR-19L and 1L-19R, are 9,500 feet and 7,000 feet in length, 
respectively. The other intersecting parallel runways, 10L-28R and 
10R-28L, are 11,870 feet and 10,600 feet in length. Runway 28R is 
equipped with a Category III instrument landing system which permits 
operation under the most inclement weather conditions. (See Table XI-1) 


The terminal complex consists of three major terminals constructed over 
different periods of time. The Central Terminal was opened in 1954, 
followed by the South Terminal in 1963 and the North Terminal in 1980. 
In total, the Terminal Complex consists of approximately 2,100,000 
square feet of usable space. There will ultimately be (S-arrereait. Gate 
positions, 53 of which would be capable of handling wide-body aircraft. 
Three supplemental gates currently are used for Third Level carriers. 


Parking facilities consist of the Central Garage--which will ultimately 
accommodate 7000 cars when the current construction program is 
completed--and a remote economy lot which holds 2600 vehicles. 


The United Airlines Maintenance Base, one of the largest airline 
maintenance operations in the world, is located on 140 acres of leased 
land. This facility is United Airlines' main maintenance base and 
contains 2,871,000 feet of building and hangar floor area. In addition 
United leases a 416,000 square foot hangar and maintenance shop. Less 
extensive maintenance facilities are operated at the airport by a number 
of other airlines. Over 540,000 square feet of building space has been 
developed for cargo handling and storage on the airport. 


Construction of major airport improvements was begun in 1968 and will 
continue into the mid-1980's. These improvements have covered a number 
of areas including construction of new aprons and taxiways, construction 
of the new North Terminal, expansion of the central parking garage, 
demolition and reconstruction of older passenger boarding areas, 
development of a sewage treatment plant and industrial waste treatment 
plan, road graphics and landscapings, etc. One of the major tasks still 
to be accomplished is the relocation and expansion of the international 
arrival facilities and provision of new customs facilities. 


About 260 acres of airport property are currently undeveloped; 180 acres 
of this land is located in the area called the West of Bayshore 
property. The largest remaining undeveloped parcel east of the Bayshore 
Freeway is 44 acres of land on the southeast shore of the Seaplane 
Harbor. There are plans for development of this site by two major 
all-cargo airlines. The airport will be preparing a comprehensive 
master plan for the remaining undeveloped areas in the future. 


og 


AIR CARRIER AIRPORTS 


Acres of 
Airport Schematic 1978 Activity Land Runways 
Annual Annual Orientation 
Passengers Air Carrier 
Operations 


San Francisco 17,564,033 293,522 2,265 4 
international " . 
: yy 
a Key 


; : 
ate 


Terminal, Ticketing and Baggage Claim, Finger Building, and {nternational Arrivals Building 


Havigational 
Aids 


alae 


Number Total 
of Area 
Buildings (Sq. Ft.) 


‘ ; 
lip 141,400 1 19,200 
Boarding Areas 


Lighting Number 


1L=198 7000 xX 200 HIRL 


TR-19L 9500 x 200 Short ALS ILS 2,106,000 


ALS, HIRL ILS,VASI 


1OL-28R 


11,870 x 200 


(LS (CAT 111) 


10,600 x 200 ALS ,HIRL, 


™2z,Ck 


1OR-281 


SOUTH AIRPORT 
Ze 


Oakland 
International 


13 
+ 

3 Transporter 
Gates 


ILS (CAT 11) 


x 250 | ALS,HIRL, 


TOZ,CL 


11-29 10,000 


| 
NORTH AIRPORT 


27L-9R S611 x 150 MIRL 


ILS (CAT !) 


5450 xX 150 ALS, MALS-RAIL 


27R-9L 


15-33 3400 X 75 Edge Lights 


(Crosswind) 


KIRL 


}2L-30R 4,419 X 150 


San Jose 
Municipal 


ALS,HIRL, 
TDZ, RAIL 


12R-30L 8900 x 150 


11-29 3000 x 40 


(Training) 


FOOTNOTES 
1, Includes New North Terminal 
2. 2506 Ft. extension planned 
3i5 Includes 
4, The apron itself has 13 aircraft parking positions. 


Builcinas range in size fror 7,000 square feet to 102,000 square feet. 
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Metropolitan Oakland International Airport 


Oakland Airport is physically and functionally divided into two 
independent facilities, the North and South Airports. The South Airport 
is the main air passenger and air cargo facility and encompasses 1,600 
of the 2,500 acres of land inside the airport perimeter dike. The main 
South Airport runway, 11-29, is 10,000 feet in length and is equipped 
for Category II instrument landings. A 2,500 foot extension is planned 
in the future. 


The passenger terminal complex consists of several structures totaling 
over 240,000 square feet. These include the Terminal, Ticketing and 
Baggage Claims Building, the Finger Building and the International 
Arrivals Building. Construction of a second level over the Finger 
Building is underway and will enable the airport to serve larger 
aircraft. There will be twelve aircraft gate positions when this 
project is completed, one fewer than there are now. Expansion of the 
aircraft parking ramp to provide additional remote parking positions iS 
also planned. 


The public parking lot provides 3,000 spaces for auto storage. Two air 
cargo buildings have been constructed with a total of 65,000 square 
feet. The $11.1 million World Air Center was completed in 1973 and is 
capable of handling four 747's or six DC-10's simultaneously. 


The first phase of the Passenger Terminal Complex Expansion Program 1S 
designed to provide convenient terminal facilities for handling 4 
million annual passengers. This project includes a second level over 
approximately half of the Finger Building, expanding aircraft gate 
waiting areas and introducing passenger loading bridges. An additional 
baggage claim carousel at the end of the Ticketing Building will provide 
increased capacity. A pilot program is underway to evaluate the use of 
Passenger Transport Vehicles (PTV's) to carry passengers from gates in 
the Terminal Building lobby to aircraft parked away from the terminal 
area. 


In order to eventually accommodate 6 million annual passengers--the ten 
year Master Plan design level--several further additions to the Terminal 
Building will be necessary. A new Baggage Claim Building at the east 
end of the Ticketing Building will provide additional baggage claim 
capacity and allow the present baggage claim area in the Ticketing 
Building to be used for needed ticket counter expansion. Completion of 
the second level of the Finger Concourse will provide a total of 12 
jetway boarding gates. Four additional gates will be provided either 
through construction of a second finger concourse or by implementing the 
PTV concept in a new structure opening off the Terminal Lobby. “Either 
plan will be designed to facilitate continued gate expansion beyond the 
10-year period with minimum disruption to facilities in use. 
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San Jose Municipal Airport 


San Jose Airport occupies 1,000 acres of land. The airport consists of 
three parallel runways: 12R-30L, 12L-30R, and 11-29. Runway 12R-30L is 
8,000 feet long and is used for air carrier operations and business 
jets. Runway 12L-30R is 4,419 feet long and is used for non-jet general 
aviation operations. Runway 11-29 is used primarily for "Touch and Go" 
training operations. The main runway is equipped with an Instrument 
Landing System for approaches from both ends. 


The airport terminal was built in four stages starting with the main 
terminal which was constructed in 1965. A 40,000 square foot south 
concourse was added in 1965 and included a second level office area and 
seven aircraft boarding lounges. The single level baggage claim and car 
rental lobby was added in 1971 on the southeast side of the terminal. 
Finally, the ticketing and check-in area was expanded in 1972 and two 
passenger boarding lounges were added in the terminal. 


Total vehicle parking capacity in the terminal area is about 2,900 
spaces. A 19,200 square foot air cargo building was constructed 
southeast of the terminal. 


The airport has recently completed a Master Plan to guide future 
improvements up to a volume of 8 million annual passengers. It is 
recommended that the terminal be expanded in a linear fashion to provide 
the needed number of aircraft gate positions (25-31). A second level to 
the terminal could be constructed if required. The terminal would be 
served by a linear roadway extending the length of the building. Key 
elements of the ground access plan include a new interchange between the 
Guadalupe Expressway and Route 17 and reconstruction of the existing 
at-grade intersection at Brokaw Road and the Guadalupe Expressway 
(possibly involving “fly over" ramps which would permit unrestricted 
access-egress from the Terminal). The Master Plan also shows a 
requirement for 12,800 parking spaces, including public, employee and 
rental car spaces. 


In order to provide some noise reduction over San Jose, the Master Plan 
recommends that the main runway be extended. Also extension of the 
secondary parallel runway 12L-30R has been proposed to enable the 
airport to continue to operate when the main runway is closed for 
repairs or for emergencies. , 


FundlilVewthe: Arrpornte Master Plan udenti fies: tie meed. to provide 
additional air freight facilities and recommends reserving 25 acres for 
possible future all-cargo operations. Additional areas have also been 
reserved for expansion of other key facilities. 
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B. AIRPORT FINANCING AND CAPITAL IMPROVEMENT COSTS 


Each of the Bay Area airports will need to provide capital improvements 
in the ensuing years to upgrade and expand their facilities. As San 
Francisco Airport's expansion and modernization program comes to an end, 
the emphasis will change to development programs at Oakland and San Jose 
Airports. Because of the greater uncertainty concerning traffic growth 
at these airports, improvements will need to be planned in stages and 
maximum flexibility will be required of new facilities. Continued high 
inflation rates will add to the expense of future airport improvement 
programs at all airports. 


As a result of airline deregulation, airport financing will become more 
challenging. Airlines are freer to come and go, which could cause major 
fluctuations in airport revenues. At the larger airports throughout the 
nation (such as San Francisco), airline deregulation initially produced 
tremendous pressures to build new, exclusive-use terminal facilities for 
new carriers and for incumbent carriers seeking to expand their route 
systems. The risk in responding to such demands is large; the travel 
market can abruptly change while the financial obligations incurred to 
build new facilities remain over many years. San Francisco Airport will 
continue to experience pressures from new carriers wanting to serve the 
Bay Area through this airport. 


In the long run energy problems, inflation, and increased competition 
may make airlines reluctant to participate in financing major capital 
improvements, particularly at airports such as Oakland and San Jose. At 
these airports, substantial capital investments will be required in the 
future, and these investments will be large in relation to the market 
served. Traffic growth will be heavily influenced by airline commitments 
at San Francisco and the natural tendency of airlines to gravitate to 
the larger hub airports when economic conditions worsen. Therefore, the 
conditions under which major expansion programs can be launched must be 
carefully selected in order to assure financial success. The ability of 
these airports to enter into long-term agreements with the airlines will 
be a key cornerstone for future improvement programs. 


Because of the different airport roles and development cycles, the 
financing capabilities of each airport are also different.. ‘Large 
airports such as San Francisco can generate sufficient internal revenues 
to finance a large percentage of their capital and operating needs. A 
comparison of airport revenues for Fiscal Year 19//-/8 showed that San 
Francisco Airport produced a net income of $10,447,000 compared to 
$648,000 at Oakland and $1,032,000 at San Jose Airport. Oakland and San 
Jose airports, however, will rely to a much greater extent on Federal 
aid to construct necessary improvements. Federal money comes from an 
aviation Trust Fund derived from taxes on airline tickets, air freight, 
general aviation gasoline sales, and other miscellaneous sources. 
Recently a number of suggestions have been made that would substantially 
alter Federal financing of airports. 


hi 


One such suggestion calls for "defederalizing" the airport system by 
doing away with the Trust Fund for larger airports. These airports 
would then have to renegotiate their rates and charges with airport 


users to provide the necessary financing for operations and airport 
improvements. 


Airports generate revenues from a number of sources, such as landing 
fees, terminal and other building rentals, aviation fuel sales, parking 
facilities, airport transportation companies (rental cars, taxis, buses, 
etc.), gift shops and restaurants. Airport landing fee agreements are 
established at each airport. These agreements are usually subject to 
readjustment at specific periods in order to cover residual airport 
costs. Landing fees currently vary from $1.70 per thousand pound 
landing weight at San Francisco Airport to $.65 at Oakland and $.85 at 
San Jose Airport. 


Since the creation of the Federal Aviation Trust Fund in 1970 (Public 
Law 91-258) each of the Bay Area airports has received Federal aid for 
eligible projects. The amount of Trust Fund money an airport is 
eligible for is determined by the number of passengers "“enplaned" at the 
airport. Discretionary funds are also available based on the merit of 
the project. Most airfield improvements (runways, taxiways, aprons, 
lighting and navigational aids) are eligible. Trust funds can also be 
used to develop public use portions of a terminal or purchase land for 
noise compatibility purposes. The amount of Federal aid received 
through the Airport Development Aid Program at San Francisco, Oakland 
and San Jose Airports since 1970 is approximately $32.5 million, $14.4 
million, and $11.4 million, respectively. 


San Francisco International Airport 


AS OF LOT 6 eC he stotealt cost oT kine Sam Pranciseo ‘expansion -and 
modernization program was estimated as follows: 


TABLE XI-2 
SAN FRANCISCO AIRPORT CAPITAL IMPROVEMENT PROGRAM 


(1978 Dollars) 


Major Component Total 
North Terminal $ 64,796,000 
Central Terminal 29,680,000 
South Terminal 73,919,000 
Ground Transportation Center 95,743,000 
Terminal Service Support Facilities 28,249,000 
Airfield Facilities 3252675000 
Airport Service Facilities le 201 O00 

Total 348 ,855 , 00 
Professional Services 44 ,440 ,000 
Contingencies 13,890,000 
Relocations 3,000 ,000 


Total Program Costs $403,185 ,000 
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Inflation and delays have since added to the cost of the program. Much 
of the first phase of the program involving the construction of the 
North Terminal, Airfield Facilities, Ground Transportation Center 
(Parking Garage), Airport Service Facilities and Terminal Service 
Support Facilities is completed or will be completed in the near future. 
(This phase was estimated to cost a total of $244 million, excluding the 
Control Tower, in 1978 dollars). The remaining work is currently 
estimated to cost between $206 and $255 million depending on the 
ultimate scope of the program, timing of construction, and availability 
of funds. This phase will be oriented towards construction of new 
boarding areas for the Central Terminal, development of an adequate 
Federal Inspection Services facility, and remodeling of various 
terminals. 


Airport improvements have been paid for from General Obligation Bonds 
($98 million), Series A Revenue Bonds ($143 million), Series B Revenue 
Bonds ($90 million) and airport operating funds derived from airport 
internal funds, Federal aid, and the airlines and other airport tenants. 
Between 1968 and 1974 several major airline hangars, office areas, and 
air cargo facilities were financed using bonds issued by the San 
Francisco Airport Improvement Corporation, a non-profit corporation. 
These bonds were secured by the leases of the individual carriers. When 
the leases expire, the facilities will revert to the airport. 


Metropolitan Oakland International Airport 


Capital improvement costs for Oakland Airport are shown in Table XI-3. 
These costs represent the costs in 1977 dollars of the recommendations 
contained in the ten year airport Master Plan. 


The Oakland Airport has suggested that the following conceptual costs be 
used for incremental improvements beyond the 6 million annual passenger 
level.* These costs correspond to logical stages of development as wel] 
as to various planning levels evaluated in the regional update study. 


8 MAP - $24 million 
10 MAP - $26 million 
13 MAP - $25 million 


Most of the major construction at the South Airport was initially 
financed by general obligation bonds; however, a substantial portion of 
these bonds was retired using revenues from Port operations. More 
recent improvements on the South Airport have involved the use of 
Federal aid and a small amount of funds from the sale of Port revenue 
bonds. (Revenue bonds have been used to finance all or portions of such 
projects as parking lot improvements, the Passenger Transport Vehicles, 
and the 2nd level of the Finger Building.) Construction of the World 
Air Center maintenance hangar and office space was financed through a 
grant from the Federal Economic Development Administration. 


*The plans used for these estimates are purely conceptual in nature; the 
Airport Master Plan considers only those projects needed to reach 6 
million annual passengers and no master planning beyond this point has 
been done to date. 
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TABLE XI-3 


OAKLAND AIRPORT CAPITAL IMPROVEMENT PROGRAM 


(1977 Dollars) 


1976-1981 Program 


Second Level Finger* Building, Add 
Jetways, Phase I 

Baggage Claim Building 

Extend Runway 11/29, Strengthen Dike 

Widen Airport Drive 

Second Level Finger Building, Phase II 

Aircraft Parking Apron, Phase I 

Extend Alan Shepard Way 

Additional Parking 

Electrical Service Modification, Phase II 


1981-1986 Year Program 


Second Level of Finger Building, and 
Jetway, Phase III 

Additional Aircraft Gate Facilities 

Aircraft Parking, Phase II 

Parking Garage 

Overlay Airport Drive 

Service Road, West Holding Apron to 
West Dike 

Service Vehicles and Equipment Pad 

Inter-Airport Service Road 

Inter-Airport Taxiway 

Extend Taxiway No. 2 

Service Road Along Levee From Airport 
Drive 


*Under Construction 
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Cost 


$ 4,700,000 
3,300,000 
2,550,000 
2,100,000 
2,000,000 
1,000,000 

260,000 
240,000 
300 ,000 


$16,450,000 


Cost 


$ 6,000,000 
5,000,000 
1,250,000 
7,500,000 

100,000 


300 , 000 
250,000 
1,800 ,000 
2,200,000 
2,730,000 


1,400,000 
$28,530,000 


San Jose Municipal Airport 


Capital improvement costs for construction of new facilities at San 
Jose Airport are shown in Table XI-4. Total costs for the first stage 
of improvements are estimated to be $74 million compared to $39 million 
for the second stage. These stages correspond roughly to passenger 
activity levels of 5.3 and 8.0 million annual passengers, respectively. 


The airport has financed improvements from a series of general 
obligation bonds issued between 1957 and 1967 totalling $8.9 million in 
principal and from the more recent sale of revenue bonds. The general 
obligation bonds were primarily used for construction of the terminal 
and various airfield improvements. (A revenue note was also issued for 
$.6 million during this period.) Between 1974 and 1980, revenue bonds 
totalling $30 million were sold. A large portion of this money has 
gone towards acquisition of land in the Coleman Loop area south of the 
airport. 
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C. PROPOSALS 


Revisions to the Apportionment Formula for Allocating Aviation Trust 
Funds to Air Carrier Airports 


The formula for apportioning money from the Federal aviation Trust Fund 
should be revised. Under existing legislation, funds are apportioned 
directly to individual airports based on the number of “enplaned" 
passengers. This formula does not recognize future airport development 
needs or changing development priorities within a system of airports. 
It is therefore recommended that a revised method of apportioning funds 
be developed for areas where there is an adopted regional airport 
system plan. A single enplanement fund should be created for the 
region based on enplanements of all airports comprising the regional 
system. A five year Transportation Improvement Program should be 
prepared cooperatively by the airport operators and regional agencies 
and submitted annually to the Federal Aviation Administration. Federal 
funds should be apportioned to the Bay Area airports based on the 
program submitted. 


Lead Agency: RAPC 
Role: Propose revisions to existing legislation 


Time Frame: Short Range 


Role of a “Passenger Facility Charge" in Airport Financing 


The need for a "head tax" or passenger facility charge should also be 
considered in developing airport financing recommendations. In order 
for Bay Area airports to meet future demands, improved ground 
transportation facilities will be required. Also, to provide greater 
community compatibility, airports may be required to initiate major 
residential sound treatment programs. There are no direct sources of 
funds for such programs. A "passenger facility charge" would produce a 
direct user-based fee to help finance these programs. At Oakland and 
San Jose Airports, revenues from such a charge could also be used to 
augment local matching funds for Federal grants (it should be noted that 
the "head tax" has been prohibited by Congress since 1973 and would 
therefore require congressional approval). 


Lead Agency: RAPC 
Role: Propose changes to existing legislation 


Time Frame: Short Range 
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XII. EMPLOYMENT PROJECTIONS AND IMPACTS 
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A. ISSUES AND PROBLEMS 


The last comprehensive regional review of airport employment was 
conducted in 1971 as part of the earlier Regional Airport Systems Study 
(RASS). The results of this study were included in a report entitled 
The Effect of Aviation on Physical Environment and Land Uses, (Wilsey 
and Ham, 1971). This report helped provide the foundation for 
subsequent airport employment and land use studies and for various 


environmental impact reports (EIR) prepared for the three major Bay Area 
airports. 


Airport employment projections are necessary to assess future airport 
access and parking requirements. They are also helpful in understanding 
the amount of off-airport land necessary to accommodate new hotels and 
freight handling businesses desiring proximity to airports. Finally, 
the employment projections can assist public officials in understanding 
how airports stimulate the Bay Area economy through the provision of new 
RODS:« 


In reviewing past projections, three specific areas deserve erigieal 
review: 


First, the RASS report projected substantially greater growth in air 
passenger activity than has materialized. These projections, in turn, 
resulted in unrealistically high employment projections. 


Second, the earlier employment projections, and those made in subsequent 
EIRs, failed to recognize how the different regional role played by each 
airport affects airport employment characteristics. For example, San 
Francisco Airport functions as the domestic and international gateway to 
the Bay Area and its employment characteristics reflect that function. 
Oakland Airport serves a large intrastate market and is the home base 
for two major charter airlines. Both Oakland and San Jose Airports 
provide significant general aviation facilities and services. 


A third observation about the earlier projections is that they did not 
make a distinction between the different stages of development at each 
airport. Analysis of airport employment patterns indicates that there 
+s a basic level of service that all airlines are required to provide 
regardless of the number of flights or passengers served at an airport. 
This means that future employment growth at Oakland and San Jose 
AivpOresmwal be disproportionately large compared to San Francisco 
because of the potential increase in new airlines at these airports. 


In summary, past employment projections tended to treat all three 
airports in an equivalent manner and did not recognize their different 
regional roles. Employment projections developed in this report 
explicitly consider these factors. 
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B. APPROACH 


People employed in or around airports in the Bay Area can be classified 
into seven categories. These categories include: 


(1) Airline employees--flight crews, sales personnel, 
reservation and ticket personnel, aircraft service and 
maintenance, public relations, management, cargo 
handling. 


(2) Airport services--airport management, airport security, 
maintenance, on-airport parking, restaurants, airline 
caterers, car rental, gift/candy shops, banks, barbers, 
etc. 


(3) General aviation-related employees--aircraft storage and 
maintenance, charter aircraft, corporate aircraft, flight 
SCnOOlS caircratt Darts. aircrate Penal. “arrerart 
financing and insurance. 


(4) Government employees--U.S. Customs, air traffic 
controllers, weather service, postal. 


(5) Hotel employees. 


(6) Freight handlers (exclusive of airline employees)-- 
shippers, forwarders, truckers, warehousing, assembly, 
documentation. 


(7) Employees in businesses desiring close proximity to 
airports--lightweight parts manufacturers, miscellaneous 
business and professional services, off-airport car 
parking and rental agencies. 


Information on current employment at each airport in the various 
categories above was obtained from the 1977 Caltrans/MIC Airport 
Employee Survey. All figures shown in this report represent total 
airport employment and should not be confused with the average daily 
work force on the airport which can be considerably lower. 


The method for projecting future employment and land use is as follows: 


(1) Estimate from past trends the number of airline employees 
and airport employees that are required to serve a given 
mix of airiane flaghts at each of the three airports. 
Airport-by-airport adjustments will be made according to 
such factors as the airport's potential for new airline 
tenants, economies of scale, and availability of land; 
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Estimate future general aviation employment as a function 
of projected general aviation operations at each airport 
and availability of land for expanded general aviation 
activities; 


Estimate the number of government employees at each 
airport as a ratio of total airline operations ‘and 
passengers, adjusted by airport economies of scale; 


Estimate the increase in hotel rooms and hotel employment 
as a function of passenger activity and modified by local 
conditions such as land availability and competition with 
other hotels; and 


Estimate increases in freight handling employment as a 


function of total cargo arriving and departing at each 
airport. 
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C. FINDINGS 


Airline Employees 


The number of airline employees working at an airport varies according 
to the services that airport provides the region. San Francisco Airport 
accounts for roughly 96% of all airline employees in the Bay Area. 
There are ten times as many airline employees per flight at San 
Francisco as there are at other Bay Area airports. This reflects a 
number of conditions. First, more employees are required for the larger 
airplanes flying the transcontinental routes from San Francisco Airport. 
Second, flight crews flying the West Coast runs from Oakland and San 
Jose Airports make more than one flight per day, thereby producing a 
relatively low employee per flight ratio. (Intrastate flight crews 
flying out of Oakland and San Jose also tend to be based in Southern 
California. Third, the large volume of cargo handled at San Francisco 
requires more cargo personnel. 


Airport Services 


The number of airport service employees working at the three Bay Area 
airports also reflects the volume and type of airline activity. There 
are far more airport service employees at San Francisco Airport than at 
the other two airports. Additionally, it is apparent from the number of 
employees per passenger at San Francisco Airport that the size of the 
airport enables some economies of scale; it takes slightly fewer service 
employees per passenger or flight at San Francisco Airport than it does 
at either Oakland or San Jose Airport. 


General Aviation 


All three major airports also serve general aviation. However, there 
are substantial differences in the level of general aviation activity at 
these airports. A large number of general aviation businesses providing 
services to locally based aircraft owners are located at Oakland and San 
Jose Airports. However, there is only one major general aviation Fixed 
Base Operator at San Francisco. Growth in general aviation activity and 
employment will primarily depend on the amount of land each airport is 
willing to allocate in the future to general aviation use. 


Government 


Several observations can be made concerning government employment at the 
airports. First, the majority of government employees at San Francisco 
and Oakland Airports are not directly tied to the number of passengers 
or flights (e.g., Coast Guard, Postal Service). Therefore, assumptions 
on growth in government employment must treat employees working directly 
on flights (FAA Tower or Customs employees) differently from those 
merely located at the airport. Second, both the mix and number of 
general aviation and airline operations are key determinants in how many 
FAA Tower officials are required at each airport. San Francisco Tower 
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officials handle a higher proportion of airline flights; yet, San Jose 
and Oakland FAA Tower officials handle a larger number of total flights 
(general aviation and airline). 


Freight Handling 


The rapidly changing conditions of the air freight business make this 
segment of airport employment the most difficult to project. Because 
airline cargo operations depend on frequency and diversity of schedules 
and because all-cargo airlines have established facilities at San 
Francisco Airport, it is unlikely that the proportion of air cargo 
handled at the Bay Area airports will radically change in the future. 
The concentration of freight forwarders around San Francisco Airport 
will also reinforce the major cargo role of this facility. Discussions 
with a number of freight handlers indicate that they have recently moved 
to their present sites and have relatively long-term leases. Therefore, 
it is unlikely any of these forwarders would move in the next five to 
ten years. Some freight handlers, however, are running out of space and 
looking elsewhere near the airport. They indicated that the further 
away they locate from the airport, the higher their labor costs will be. 


Finally, it iS anticipated that improvements in cargo handling may 
result in a lower ratio of freight handling employees per ton of air 
cargo. This shift is due to the increased use of containers. 


Hotels 


Hotels near airports essentially fill a demand for two markets. The 
first market is that of the visiting air traveller who is looking for 
hotel accommodations near the airport. The second market is the 
traveller/businessman attending a seminar or short conference. 


Hotels within three miles of the airports cater to both of these 
markets. However, there are further distinctions that need to be made. 
San Jose Airport is within three miles of downtown San Jose. Therefore, 
hotels in downtown San Jose provide service for the air traveller as 
well as for all people coming by other means to San Jose. On the other 
hand, the hotels at Oakland Airport are not near downtown Oakland, but 
they provide the largest grouping of hotels in Oakland and thereby serve 
both air travellers and other visitors to the City of Oakland. Finally, 
the hotels around San Francisco Airport serve predominantly air 
travellers. They also provide accommodations for spillover reservations 
from downtown San Francisco hotels and for auto travellers looking for 
hotels convenient to the freeway. 


Discussions with representatives of the hotel industry and county 
convention bureaus indicate that there is no major new hotel growth 
currently anticipated around either San Francisco or Oakland Airports. 
On the other hand, a new 500 room hotel will be developed in the 
downtown section of San Jose. 
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Businesses Needing Proximity to Airports 


Past studies on employment induced by increased airport activity focus 
on businesses that desire to be located near airports. Included are 
such businesses as wholesale trade, professional and business services, 
and manufacturing industries that transport cargo by air. 


An analysis was therefore conducted of businesses within a 15 minute 
driving distance of the airports to see if certain categories of 
employment. are concentrated around the airport. Industries that were 
specifically studied included those from a 19/0-75 survey conducted by 
the Economic Development Administration, U.S. Department of Commerce, 
that indicated proximity to scheduled airline service was a significant 
consideration in choosing a location for their business. The analysis 
Showed no clear relationship between airport growth and increased 
employment in the categories reviewed. The only discernable employment 
categories linked to airport activities are off-dirport car rental 
agencies and parking facilities. 
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D. AIRPORT EMPLOYMENT PROJECTIONS 


Employment 


@ San Francisco will continue to have the largest employment of all 
three airports, due to its share of the regional passenger market 
and due to the concentration of interstate and international 
flights that require more airline staff. (See Table XII-1) 


e Airline employment at San Jose and Oakland will grow at a faster 
rate than San Francisco due td new service development at these 
airports. 


The number of airline employees necessary to handle Oakland and San 
Jose flights will not reach the same proportions as San Francisco 
Airport, again due to the preponderance of shorter distance 
flights, with smaller airline staffing needs. 


The number of government employees located at all airports will 
grow at a slow rate. Total government employment at San Francisco 
will actually decline due to the relocation of the U.S. Coast Guard 
to Sacramento. 


e Employment in air freight handling is expected to increase sharply 
and to continue to be concentrated at San Francisco Airport, 
despite some inconveniences due to lack of available land for 
expansion. 


Growth in nearby hotel employment will not be as large as in the 
past due to increased competition from downtown San Francisco, San 
Jose and Oakland. 


There will be increased employment in off-airport parking and car 
rental agencies, particularly at San Francisco Airport. 


e It could be anticipated that a North Bay airport would create an 


additional 150-250 new airline jobs assuming the 1 to 2 million 
annual passenger allocation in the regional plan. 


Land Use Impacts 


e The majority of new airport employment will be readily accommodated 
on the airport. 


e Oakland and San Jose have sufficient land to meet almost any type 
of future airport expansion needs. 
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TABLE XII-1 


TOTAL AIRPORT EMPLOYMENT 


Year Forecast Alter- San North 
Range native Francisco Oakland San Jose Bay Total 
1977 EXSt 1nd PAST Uae: 4,806 i een * 
1987 Low ] 29,510 Boor 1,608 36,980 
3a 20545 6,892 1,981 35,418 
High ] 32.061 Dede), ves) 39,821 
2 307,530 6,820 ITA 59°12) 
3a 28,114 Tiefate 2,234 37,603 
3b 28,114 Hf Sebel) 224 800 38,403 
4a 297510 Verssve he/83 800 39,340 
1997 Low ] 31,820 6,458 1,908 40,187 
2 29,541 7,436 I Meters 38 , 862 
od 27,401 doe 22532 SETS 
High ] Sowell ie 6,798 eC. 200 44 ,850 
3a 297.099 Ge OG 3, 0Sy 40,766 
3b 29,099 8,610 Slow 1000 41,766 
4a 30,085 Seo) 2,544 1,000 42,236 
Ab 28,933 Oras 2,544 1,000 41 ,630 
Ac Coa Oo TeOse 2,514 12500 AT 159 
Ad 30 ,099 8,844 2,544 Al 487 


Alternative 
Alternative 


1 - Existing Airport Shares 

i 
Alternative 3 

5 

4 


Airline Plan 

Regional Airport Plan 

b - Regional Airport Plan with North Bay 
- San Jose Constrained 


Alternative 
Alternative 
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e San Francisco, with its limited amount of vacant land, will be 
faced with difficulty in providing for certain types “of 
airport-related employment needs. Space for current and future 
freight handling) 1S Ot particular concern. | tne san Francisco 
Airport/San Mateo County Joint Land Use Study will address these 
needs. 


e The growth of off-airport car rental and parking agencies will need 
to be addressed in the General Plan policies of impacted cities. 


Secondary Employment Impacts 


e People employed in the seven airport-related job categories require 
services provided by “local-serving" employment. Local serving 
employment includes such categories as retail trade, professional 
and business services and state and local government. The range of 
projected secondary or local-serving jobs is shown below: 


SECONDARY EMPLOYMENT ESTIMATES 


(Number of Local-Serving Jobs) 


San San 
Francisco Oakland Jose 
Existing 37154 6341 faieen 
1987 Range 39326- 7933- 3375- 
45370 10783 4823 
1997 Range 39929- 8690- 3905 
50672 14337 6529 
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XIII. APPENDIX 


‘ATR P 22h? 


Toes 


Year 


1960 
196) 

1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 
1970 
197) 

1972 
1973 
1974 
1975 
1976 
¥977 
1978 


HISTORICAL, DATA POR KEY VAKIABLES 
re =) 
ae 2- Bay Area She oe ya Ray Area —-8- =e SOE 
Bay Area Haste PO tance Bay Area Bay Area Bay Area Per Capita Bay Area US. ies 
Parsenpers. Passengers: Passengers) Topulation Employment. Income «locome  __GeF Js Ne Fares - 
5052 124,512 pens So AaaN bees: Sieg rth oes} 87.8 $736.8 6.874 
5.195 126,024 Neat 3.780 AES 12.875 3,406 88.9 75523 FaOk 
5.458 135.634 4.0 3.906 i) 34) 13.582 3,477 90.3 799.1 Prol2 
6.960 154.806 4.5 4.034 1.356 14.496 3,593 Oey 830.7 6.73 
8.076 177.040 4.6 4.360 1.403 15.342 3,688 O27 874.4 fo 
9.783 205.840 4.8 h.262 1.455 16.150 By 1 BS 94.7 925-9 6.41 
DAZ 236.122 5.0 4.368 1.540 Eve b23 BUR AY 97.1 981.0 6.00 
14.424 284.998 arelk 4.459 }.606 18.032 A O44 100.0 1007.7 5.64 
16.434 324.362 5.1 4.536 1.679 18.975 4,483 104.5 1051.8 S238 
17.688 343.796 Jet 4.599 1.748 19. 580 Gey Wie 7 1078.8 Se Poi! 
Loco ke 338.844 5. 2 4.637 E.7S2° 19.821 yal. 515.8 1075.5 5.16 
17.250 347.338 5.0 4.692 Peay 20,244 453515) £2000 1107.3 SAL 
18.643 382.698 4.¢F Leis Fi 1.788 7 AA 4,479 E24R ERAS ie 
19.831 404.416 4.9 4.778 1.880 21.828 4,568 131.5 1235.0 4.98 
20.6443 414.916 5.0 4.802 1.934 21.509 4,479 144.4 1217.8 5.09 
20.888 GEO. 124 St 4 R29 ) 93% 22 27th 4,6V7 159 21 $702.3 4.76 
22.396 446,636 5.0 4.873 1.992 2a. oo) 4,792 168.9 1271.9 4.79 
2h A64 480.652 Sank 4.927 2.063 24. 465€F) 4,965 180.8 3332.7 A.62 
27.708 N/A N/A 4.977 2.226 24.796(7) 4,982 200.4 3385.) 4.O7(F) 
UNITS AND SOURCES OF DATA 
}. Bay Arena Passengers (Mitkfions of On and OFF Passengers) - Includes Helicopter, 3rd Level, Supplemental and 
Non-Scheduled Passenger 
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and Territorial Afrlines - Atr Transport Associatfon Facts and Figures 
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4. Bay Area Population (Millions) U.S. Bureau of Census and California Department of Finance Fstimates 
5. Bay Area Employment (Millions) Estimated Number of Wage and Salary Workers in Non-Agricultural Establishments, 
By Industry - State of California Human Relations Agency 
6. Bay Area Income - (Billions of 1967 Dolfars) Security Pacific National Bank Pata Bank Sertes 
7. Bay Area Per Capita Income (1967 Dollars) Column 6 + Column & 
8. Ray Area Consumer Price Index - Security Pacific National Bank Data Rank Series 
9. U.S. Gross National Product (Billions of 1972 Dollars) - Feonomic Report of the President 
10. U.S. Fares - (Revenue per Revenue Passenger Mile (¢) ) Air Transport Association Facts and ipures, 


N/A = Not 


Adjusted Using U.S. Consumer Price Index 


Available (F) = Estimated 


The 


YEAR 


1960 
eT ant 
£962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1070 
LOT 
LOZ 
LOTS 
1974 
£975 
1976 
O77 
1978 


ees 


SAN FRANCISCO 


AGS 72055 
4,754,327 


15 5056;,.092 


6,414,620 

7,459,461 

8,706,984 
10,145,309 
12,248,051 
13,544,414 
13,968,980 
13,867,941 
13,451,716 
14,676,025 
15,567,030 
16,201,138 
16,362,160 
17,564,033 


18,912,622% 
21,519 ,923* 


Recent Notes: 


Source: 
re | 


° OF 
BAY 
AREA SAN JOSE 
91.8% 80,731 
93.1 76,437 
92.3 109,261 
02 119, 260 
92.4 124, 360 
89.0 109 , 483 
86.2 416,850 
84.9 TAA 257 
LOD Seat arcy 
G9 7 Sy 590 
79.7 os 154 
78.2?" 1,704,748 
78.7 1,886,401 
PRIS ee 057787 
78 5a, VAG. 157 
pn eC Anes 
78.4 2,662,140 
Fie 63.052, 167 
Te sO 17s 

1976 

1975 

1974 - 

1973 

197i 


San Jose Service Inauguration Dates: 


fos) 


WNUWOF PUR ORUMNOUNHUI CUM 


OAKLAND 


334,440 
274,530 
312,884 


425,650. 


491,730 

966 ,636 
1,209,729 
1,461,543 
1,818,220 
2,146,800 
2,055,180 
2,053,769 
2,080,793 
2,226,494 
P2957 
2 214 811 
2,164,243 
2,499,855 
2,788,176 


- SFO Helicopter Sold 
~ United Strike 

Energy Crisis, National Airlines Strike 
PSA, TWA strikes 
Northwest Airlines Strike, Stol Air Service Instituted, Golden Pacific 


SCNNADRPNNONHEPHEHE WORK YUA GQ 


oe 


BAY AREA 
TOTAL 


5,052,206 
5,105,294 
5,458,237 
6,959,530 
8,075,551 
9,783,103 
11,771,888 
14,423,851 
16,434,068 
17,688,100 
17,518,275 
L210 233 
18,643,219 
19,837 311 
20,643,166 
20,888, 209 
22,390,416 
24,464,644 
27,708,274 


PSA (May, 1966), Air California 
United (August, 1966), Western 
Continental (August, 1970), American 


PERCENT 


INCREASE OR 
(DECREASE) 


ls 


oe 


ine) 
Soa 
NrFOMNMOHW!o 


(5.0) 
WNUWNINNFHBPWNODOAWO WM 
SI 


WoOnNnNrRAO 


Delta (June, 1976) 


RATIO TO PERCENT 
U5. TRAPEIGe 10 5S. 
GROWTH ENPLANEMENTS 
4.1% 
stoi Aen il 
al 4.0 
1295 pS 
Left 4.6 
50) 4.8 
be 50 50) 
1.09 Bek 
LOE mel 
Eas Sal 
S07 Dye 
Se bao) 
nee 4.9 
eae? 4.9 
PEF seid 
=1.03 bl 
“aout 5.0 
E22 Sed. 
N/A N/A 


ceases operations. 


(October, 1967), 
(June, 1970), 
(August, 1976), 


*Estimated on and off passengers. Reporting format changed in 1977. 


Airport 


-— 


Records 
aera 


— 


ee 


“Ble 


Year 


1965 
1966 
1967 
1968 
EOG9 
1970 
EO7L 
1972 
EOS 
1974 
EST S 
1976 
LO77 
Lo73 


eax 


1965 
1966 
1967 
1968 
1969 
TOF 
Loge 
SS fire 
jew: 
1974 
BOTS 
£9706 
Lael 
1978 


SOUNCeE = 


San 


Francisco 


173,865. 
216,573. 
q49 107. 
285,914. 
312,905. 
316,205. 
305,493. 
324. 378. 
373,458. 
S62 sor. 
324,980. 
342,003. 
571 2658. 
At3,002. 


San 


Francisco Bay Area 


Bt 6550 
87,886. 
108,895. 
eo 7 7o 
1355379: 
Vg cchon 
131,866. 
111,799. 
Bee 
90,801. 
92,904. 
95,300. 
98,473. 
104,349. 


RPrmMmUMnNQDoodonoonn 


eS) Mol ea (Sn) (Sn) ee) (=) (a ar Ca) ey Sa ieen| 


) 
% 


Bay Area 


ce 
9S. 
ose 
oS. 
A 
96. 
G6. 
Os 
2. 
96. 
Fs 
Ge 
oie 
94. 


OF. 
heh 
OS. 
oS. 
98:2 
OOF 
99. 
oe 
SRE 
eke 
oe 
98. 
98. 
O83. 


of 


WP POF WWHNN DW OM C 


oOo 


Airport Records 


HISTORICAL CARGO GROWTH IN- BAY AREA 


Oakland 


2,596. 
% 18k. 
rar <os 
A082) 
Gots: 
8,832. 
5,644. 
5,296. 
4,586. 
5,209. 
6,861. 
7 1AG. 
Bah ie: 
13,769. 


Oakland 


929, 
1,089. 
feZ 5s 
PoloG. 
1,435. 
L007. 
ty. Oe0r 

991. 

Sa 

503. 

633. 
1070. 

R27. 
1,044. 


Table A-3 


NO Oe 2 aur ta O11 nN OUT mm 


(Coyne) (easy (es) (>) (ee) (es) Meo} >) (Vaya) Wal a) 


FREIGHT 


(Annual Tons) 


1) 
0 


eas 


OOrANINNDDHDWWOOnAOCWOrF MH 


O 


DPHRMODDRNDAOYN NH NY 


> O 
RM 


f 


oe 


oe 


Bay Area 


ea 


San Jose 


ATS.5 
479.5 
604.5 
935.0 

2,086.5 

z 744.5 

3,998.0 

4,115.0 

4,670.5 

6,810.5 

7,144.0 

9,450.0 


11,398.0 
T2796 


San Jose 


Cire 
294. 
LOO% 


& 
(oe) 
SYS tS) Ua aS) CaS SS SSNS S 


S OF 


° e . e « 
WW DEH ONNWOAAWNWN WY 


. - 


NNNNRPRR Re 


Bay Area 


ae 


Ort 
Bay Area 


Bay Area 


Total 


176,937. 
220 25h. 


54. oe 


290,881. 
320,305. 
527, 782. 
215,535. 
432, 784. 
587.7 15: 
57a aye. 
338,982. 
358,593. 
200 1278 
439,568. 


Bay Area 


E@ tad 


Sha 64 te 
89,269. 
Pine 
1402828 
Tepes cse 
151,563. 
bes) 000. 
112-867. 
94,380. 
91,420. 
Oe eee. 
o7 0355. 
100,133. 
1C6r 55 


PrRuMmUMUMMNnonodoeonm 


Gi) eye) Se) Cn (al CaS) eye) Cay =) 


ATU Wao bn Gr 
Or Cece) 


Annual Inc. 
or (Dec.) 


Sikes 
hers 


NWDWOWER UMC 


YS \SY 


ON WODRFPWRNHWRWWO 


oe 


a 


SY oe 


we YY SY SY 


BERKELEY LIBRARIES 


wn 


C124899 


iN Tbh ee AY ARV 1 
i inv iin} Hi | 
vis: i HO CREE perso: ati 
j ve) ; 
iD a it f jie { | 
Rawat \ 
i 
' \ 
| 
Vf 
i 
| ‘ 
fa Aste, 
' Vi 
i TG 
i l. 
ip) OF) ip 
Ly a Dipl i f : , i i { Dh ayia a hic i ie ue 
MARA ab Dirt ABH la tue Mes, ly . ven HBP Ac Dea } i CRT aie 4 (a 
i fay 


al 


mult 


